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PREFACE 
This is a revision of Paper No. 4, Vol. 6, Proceedings of
the Institution of Engineers, Australia, 1925, the general 
form of which has been preserved, but with numerous amend­
ments and additions suggested by experience. 
The Tables have been extended in scope and recomputed. 
They now include annuity and sinking fund rates, and cover 
the range of interest rates from 1 per cent. to 10 per cent. 
ECONOMY OF PURCHASE 
WITH TABLES 
Summary. 
By the use of a single curve (for any one rate of interest) is shown the correlation 
between formulre for first cost, maintenance and operating costs, whether annual, 
biennial or otherwise, renewals , replacements, scrap value, capitalization and annual 
cost. 
Using the same curve or its corollary, the computations associated with 
annuities, sinking funds, equity and profit are indicated. Depreciation and valuation 
are critically discussed. 
Formulre are reckoned in terms of unity, and thus the influence line of virtual 
cost developed : this provides the means for direct computation and comparison. 
The relative economic costs of articles having various ratios of life are shown 
graphically. 
A comparison of precise and commercial compound interest provides a simple 
formula to give the times taken for money or any other variable to multiply itself. 
Illustrative examples are worked out at the end of the text. 
Tables of the various formulre cover the range from I per cent . to JO per cent . ,  
and generally are taken to the fifth significant figure . 
Introduction. 
Everybody, occasionally, is faced with the problem-of several projects varying 
in prime cost, in period of service, cost of maintenance and operation, renewal and 
replacement charges, and selling or scrap value, which is the cheapest ? Again, if 
revenue producing, what is the ultimate net return ? 
Every engineering design includes the problem to a greater or lesser degree.* 
The principle guiding analyses of the kind is well known, being that of 
compound interest, and its applications have been expounded by various writers.t 
The author, however, is not aware of a graphic generalization, such as is attempted 
herein. 
Basic Facts . 
The present investigation is based on three consequential facts :-
First . Expenditure is necessary on certain portions of every project for the 
purpose of preservation or replacement . Provision must be made for such expenditure 
by money presumed interest bearing. 
Second. The money so provided is available eithe1 for-
(a) Repayment of the borrowed money, " redemption, " or 
(b) Payment for replacement. 
*In "The Economic Theory of Railway Location," Wellington defines Engineering as 
"The art of doing that well with one dollar, which any bungler can do with two after a fashion." 
t c.f. In Engineering literature-(1) Molesworth's Pocket Book gives the basic formula for 
the primary case. (2) Turneaure and Russell, "Public Water Supples," 1907. (3) Gill and Cook, 
"Depreciation of Plant", .Tour. Inst. Elec. Eng. 1917. (4) G. Higgins," Commonwealth Engineer" 
Vol. 7, 1919. (5) Goldman," Financial Engineering," 1920. (6) Fish" Engineering Economics," 
1923. (7) Ingham and George, "Depreciation of Plant and Machinery," No. 173, Inst.C.E. papers, 
1935. (8) Commonwealth of Australia, P.M.G.'s Department," Principles of Economic Comparison 
of Plant Proposals'', Engineering Administration Circular No. 8, 1939. 
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The commitments implied in (a) and (b) are the same, since the same provision 
for the future is required by borrowing afresh, from the former lender or elsewhere.
Third. The same argument applies to any further replacement; consequently 
replacement may be presumed for any convenient number of times, the most  useful 
being an infinite number, since in finity is the only number common to all periods . 
Methods. 
For the purpose of cost comparison, it thus becomes necessary to compute, 
assuming compound interest on all money :-
(a) What money invested now will produce, in accumulated interest, the 
money needed for the various items, each at its appropriate time 
of recurrence ; 
Or-
(b) The present worth of various items over a period of time sufficient to
cover all varieties of expenditure or revenue ; the most convenient 
period, as  mentioned above, being perpetuity. 
(a) and (b) give the same results, when perpetuity is assumed in (b) . 
NOTE :-All computations, curves , and formulae in terms of Cost may be applied
equally well to Return8, Revenue or Savings. 
Definitions. 
[NOTE.-The word "now" carries with it the import of "at any particular moment."} 
" Capitalized Cost," K is the money that, invested now, together with its 
compound interest functioning for a definite period, would provide the funds necessary 
and sufficient to fulfil all commitments. 
" Capitalization Factor," T is the number by which virtual cost is to be 
multiplied to get the capitalized cost over a definite period.* 
"Costance," C is the money that will provide unity now in addition to pro­
viding recurrence in perpetuity. 
" l'fl;fiuence Line," is a curve drawr� such that its ordinate at any one point
represents the influence on the function being investigated, of unity at the point.t 
" Perpetuance," P is the money that, if inv ested now would return at the 
end of a given time, by way of accumulated compound interest alone, that is, 
without loss to itself, the quantity unity.t 
" Virtuance," Y is th e money that, if invested now, would provide for an item 
unity whose first incidence is now or later , and, in addition, provide for recurrence in 
perpetuity.§ 
" Virtual Cost," F is the money which invested now, wilJ finance initial costs 
and all other commitments for an infinite period. 
*" Term Factor" (Goldman). 
t For the properties of influence lines, see " The Use of Influence Lines in the Design of 
Structures" by R. W. Hawken, Proc. Syd. Univ. Eng. Soc. 1903, quoted in "Engineering Con­
struction" by W. H. Warren, Longman and Co. 1908. The other words defined have been coined 
for this analysis. 
:j: If P remain invested, the quantity unity will be available for withdrawal again and again 
perpetually at equal intervals. Hence the significance of the term "Perpetuance." 
§ Applied to cost, virtuance is the ratio of cost in perpetuity to recurring cost ; or is the 
vestance of unity. Vestance is defined, in "Financial Engineering," as' the equivalent cost of a 
permanent service'. The author has attempted to prepare a word and a definition that will include 
revenue and, uniformly with others, be restricted to unity. 
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C = costance. 
E = equity compensation . 
F = virtual cost .  
G = gross cost.  
K = capitalized cost.  
P = perpetuance. 
T = capitalization factor . 
Y = virtuance. 
Notation. 
a = annuity or annual payment per unit of purchase. 
b =a period of time .
c = first cost of  article or  equipment, being expenditure now. 
d = depreciation, here assumed (c - s) . 
e = difference of cost and replacement. 
f = annual sum to pay all obligations. 
g = annual payment per unit of sinking fund. 
h = annual saving, presumed to begin in the futme. 
i = interest rate per unit, i .e . , 100 i is rate per cent .
j = "amount " of unity for n unit periods. 
k = positive integer, so that kn is a multiple of n. 
=least common multiple of a number or time period, or, generally, a 
certain period of time. 
m = maintenance or operating charge, presumed to begin now. 
n = period of time, being the life of the item measured in unit periods, 
usually, but not necessarily, years. 
o = zero ; suffix indicating non-recurrence.
p = present worth of unity. 
q = present worth of unity for a single period. 
r = renewal of parts or replacement charge, presumed to begin in the
future . 
s = selling or scrap value of an item, presumed to begin in the future ; 
also suffix representing the future. 
= suffix implying t·)tal virtual cost or total capitalized cost .  
u = unperformed commitment in computing equity. 
v = suffix indicating revenue or feturns. 
w = a period of time less than l or n.
x = suffix indicating expenditure . 
z = sinking fund rate, also called "g" in some references. 
NoTE.-The special significance of a symbol is shown by a suffix, c.f. 
Cn is the costance for a peri?d n. 
Ye is the virtuance having the same time of recurrence as c. 
Pw is the present worth for a period of time w.
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Present Worth p. 
Assuming compound interest at " i " per unit per annum, a quantity unity is 
worth at the end of n years the " amount " (1 + i)n = jn. Thus the " present worth " 
1 1 





r +in Jn 
which will be called Pn or p. 
Perpetuance, P. 
Since p becomes £1 in n years.






i.e. P = 
J __ 
1 -p 
in n years , and will continue to do so.
Costance, C. 
(1) 
As defined ,  is the money that will provicte unity at the moment, in addition to 
providing for recurrence of unity every n years. 




=-- .......................... (2) 
-p 1-p 




The symbol Y is used for the virtuance with a suffix to indicate the 
incidence. 
The two kinds of virtuance are :-
(1) When the first incidence is now-Ye and Y,,, are of this type.
(2) When the first incidence is in the future-Y8, Y,, and Y, are of this 
type. There are two subdivisions. 
(a) When the first incidence is w years hence and recurs every n years.
This will be called Y w . 
(b) When the first incidence is n years hence and recurs every n years.
This will be called Y11• 
All other virtuances are special arithmetical cases of these two ; again , the two 
are related as shown below. 
Incidence Now. 
If £1 is required now in addition to £1 in the future every n years.




= C 1-p (4) 
* The time period is here assumed as reckoned in " years " ; each period may be any con­
venient or suitable length of time, such as a quarter or half year ; the reasoning is not affected 
thereby. The modification when the period becomes infinitesimally small is shown under "Precise· 
Formula" later, see (57) to (60). 
Australian banking practice is half-yearly, c.j., 6Q- per cent. per annum is reckoned as 3i per 
cent. per half-year. 
"Amount" is used in its special sense. It seems unfortunate that. commonly used words 
such as this should be given a special meaning. 
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Incidence in Future. 
(a) If £1 is required " w " years hence and every n years later, this is equivalent 
to C or Ye beginning w years in the future.
Thus Yw =Pw X C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5) 
(b) When w becomes n, i.e., £1 is required n years hence, and every
n years later . 





For an item lasting n years and repeated over b years
(6) 
y = Pw x Cn x Tb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7 )  
(a) Permanent* . Here n i s  infinite and consequently p = 0, C = 1 ,  T = 1 ,  
thus Y = P w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7a)
(b) Depreciating non-repetitive . This requires the same provision as if
permanent though, after a time , no tangible evidence of its existence may show. 
Here n = b and C = l/T, thus Y = Pwt . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7b )
(c) Depreciating repetitive over a limited period and generally
Y = Pw X Cn X Tb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7o) 
Costance as a Universal Coefficient. 
From (1 ) to (7 )  it is clear that all the computations of Y may be considered
as those of C multiplied by the appropriate present worth,  i.e . for the time w at which 
the item concerned commences. For one case in (7)  an extra coefficient may be 
needed. 
Thus Y = Pw X C. 
When w = n then Y = Pn X C = P
w = w then Y = Pw X C 
w = o then Y = Po X C = C 
Virtual Cost. 
(8) 
Since a virtual cost is the fund on which the compound interest will accumulate 
into the money required for each item at its appropriate time and go on doing so 
indefiritely, it is the sum of all items after each is multiplied by its appropriate 
virtuance. 
Thus F = cYc + mY,,. - sY8 - h Yh + rY, where Ye, Y111, Y,, Yh and Y,
have the values deduced above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (9) 
They are all ordinates  of the one curve to be deduced. See Figure 1. 
Capitalization Factor, T. 
To compute T, i.e., the factor by which virtual cost is to be multiplied to get
the capitalized cost-
F invested now will produce cost and replacement for any length of time,
i.e., for l years and thenceforth .
* In this context " permanent " implies " non-depreciating " and thus non-recurring. 
A project as a whole may be " permanent " with various items subject to replacement : this aspect 
is discussed later under (54). The te1= "permanant " is relative, similarly with terms such as 
" infinite," the practical interpretation varies with circumstances. 
t Since the " value " of the item will vary from c to zero, theoretically any valuation of the 
whole project will be affected by the age of each particular item. 
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Fpt invested now, i.e., F invested l years hence will produce cost and
replacement from a moment l years hence and thenceforth. 
:. F (1 - Pt) will produce cost and replacement for l years only
i.e., K1 = Capitalized Cost for l years = F (1 - p1).
Thus T = (l - p1) 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ( 10) 
Comparing equations (4) and (10) it is readily seen since p1 is for a time period l, 
that T = � or C = � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (11) 
Al ternatively-
Assuming the terms aio defined­
F in kn years will becone F. jk
: . F reproduces F (jk - 1) 
Again, Kin kn years will become K.jk
Therefore, from the definitions of F and K, 
F (jk - 1) = K.jk, i.e., F (1 - pk) = K
Or T = 1 - pk = I - Pt as before ...................... (12) 
The results deduced above by Method A give the essential data for preparing 
the curves and tables of " Perpetuance," " Costance ,"  and of " Capitalization Factor . "  
The formuhe \Vill be deduced alternatively b y  Method B, i.e., b y  using present
worths . 
Cap ita l iz ed Cost of ci Single Item. 
Since the Capitalized Cost is the money, which functioning at compound 
interest, will, over a limited period, provide the amount desired for each recurrence 
at its appointed time, it is the present worth of all commitments over the limited 
period of time . 
(a) Cost of replacement c. 
The money invested now, i.e., at the beginning of the first period = c.
That to become c at the beginning of the second period = pc. 
That to become c at the beginning of the third period = p2c. 
and so on . 
So that the money to be provided now to become c at the beginning if each
successive period , including the first layout of c, and assuming there are lcn periods ,
that is a total time lcn = l ,  is given by the equation
Kc=c{l+p+p2+ ... pk-1} ........................ (13) 
I l · 
Whence Kc = c --- (1 - pk) = c x Cn X -- = c X C,. X Tz ( 14) 
1 - p  Cz 
For perpetuity k = oo and since p is a fraction 
Ye = 
_l_ 
= C which agrees with (4) 
1-p 
From equations ( 14) and (15) 
.
. . . . . .. . . . . . . . . . . . . . . . . . . .1 : . T = ( 1  - pk) = 1 - pz = --· 
Cz 
Equation (9) is the generalization of (16). 
( 15) 
( 1 6) 
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(b) Cost of replacement ( c  ± e) .
giving 
The present worth for a period kn 
= c + (c ± e) p + . . .  + (c ± e) pk - i 
Ke= e 
_1!__ 
( 1 - pk-1) 
l -p 
Siimmcition 'Znd Comments. 
Similarly for various items, so that 
K, = Kc + ICn - Ks + K1i + K, 
(17) 
( 18) 
When there are various items of d iffering life periods,  the total net capitalized 
cost computed by the method of ( 18) is precise if kn is the L.C.M. , or a. multiple thereof, 
of the various life periods of all commitments. If l, the period, is not kn, an error 
exists which varies with the relative values of n, but becomes less as l becomes greater, 
and zero when perpetuity is assumed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( 19) 
As a corollary, when there is a non-recurring " permanent " and/or " isolated " 
item, this is equivalent to a time of recurrence of infinity, and, consaquently the only 
exact capitalization period is infinity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (20) 
When items such as (7), or those which function beyond the limit of capitaliz­
ation, exist, any computation for a limited period must contain anomalies. To avoid 
these no item should be assumed to have a life that goes beyond the period of 
capitalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (21) 
111 ethods of Cost Comparison. 
The connection between­
(1) Virtual Cost ; 
(2) Capitalized Cost, deduced as virtual cost x capitalization factor; and 
(3) The Sum of Present Worths over a limited time 
is indicated by consideration of deductions (8) to (2 1). 
Exa.ct correlation. 
The correlating form ulffi are exact only for the conditions as sumed, namely: -
(a) There shall be regular recurrences within the limits of the time period 
over which the capitalization i s  estimated. 
(b) A general equality of service exists throughout the time ; and
(c) The projects shall be in the same state at the beginning and end of the 
period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (22) 
Inexact correlation. 
When data exists differing from (22), the three methods may not give con­
sistent results and the appropriate basis of comparison may have an element of doubt. 
A few guiding principles follow:-
(a) The virtual cost of items recurring over a definite limited time 
without further renewal are treated in (7 )  above; present worths 
are essentially virtual costs : every detail , through its present 
vvorth, represents a potential annual commitment . 
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(b) Capitalization may be considered as summation of virtual costs of 
portions of the commitments. To use a coefficient unity is correct 
only when the life of the item is the time of capitalization. 
(c) Cost may not be the only measure of rel ative merit; however, oth er 
factors, such as appearance, comfort, and so forth,  might be given 
a monetary basis, if cost is to be the only a rbiter. . . . . . . . . (23) 
Absorption of Capital. 
The interest on cYc will pa y the interest on c and in addition accumulate c 
every n years; in other words the interest on Fis an a nnuity of K for n years . . . (24)
It may be worth noting that F a nd not K has this property; the latter will
o nly pro vi de for renewals over the time km by a bsorption of capital. When k becomes
infinite the absorption becomes zero , i.e., K becomes F . . . . . . . . . . . . . . . . . . . . (25) 
Capitalization of Annual Maintenance. 
Assuming that m ha s to be pro vided at the beginning of the first year and
again at the beginning o f each subsequent year. 
This is the case of equation (15) with n =unity, so that 
. 1 1 + i since n = 1, p = -- = q and C1 = ·--· 
1 + i i 
but kn is the same period as before, thus
1 + i 
Km = m 
-. -
{ 1 - q!} = m C1T1 
I 
For Perpetuity 
1 + i 
y m = m 
--. -
= m cl 
I 
Again as before T = (1 - ql) = l/G1 




Assuming that hi s to be saved by the en d of th e first year, i.e., at the begin­
ning of the second yea r , and annually 
K = hp +hp2 + . . . . hpl 
= hp (1 + p + . . . pl-1) 
=h. __l?_ . (1 - pl) 
l-p 
1 1 1 1 =h. -:- (1 - pl) = h-:- . - = h.-: T1 = h P1 T1 
I I � I 
For Perpetuity 
1 
Yh =h�= hP1 
I 








1 +I (1 + 1) I I 
(29) 
(30) 
This can have several applications, which will be discussed l ater under 
" Annuities " and "Annual Costs " see (48). 
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Biennial or other period longer than one yror. 
Y is evidently to be computed from equations (4), (5), (6) when n = 2, or 
whatever the period, with corresponding p . . . . . . . . . . . . . . . . . . . . . . . . . . (31) 
Renewal of Parts and Replacement. 
Let the renewing a portion of a structure be at intervals of n years beginning 
after a first interval of n years.* 
The calculation for this is the same as that for Ke with n for e and referring to 
( 16) and (19)
K, = 
_P_ 
(1 - pk - 1) = Pn T(l-1J 1 -p 
. . . . . . . . . . • • • . • . . • . . . . . . (32) 
In Perpetui ty, k = oo 
p Y,= -- =Pn 
1-p 
Replacement may be c or c ±e. This is discussed in (17). 
Sale of Parts, or Sales Generally.
(33) 
Sale of parts, if recurrent would be similar to renewals, but the amount 
received would be negative in computing virtual cost. 




Selling or Scrap Value. 
Lets be the selling or scrap value at the end of each period of n years. 
(34) 
The virtual value or negative contribution to virtual cost by the successive
" s " values
= sp + sp2 + . . . spk 








(1 - pk) = Pn. Tz 
1 -p 
In Perpetuity, k = oc, and Ys=_P_ 
=Pn
1 - p  
Virtual Cost allowing for Scrap Value. 
F = cYc - sYs = cCn - sPn 
= c + (c - s) Pn = s + (c - s) + (c - s) Pn 
(35) 
(36) 
= s + (c - s) Cn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (37) 
*If the first interval assumed isnotnthis becomes of the form Y wand Y, = � = Pw On, 1-Pn 
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Annual Cost =Fi = ci + (c - s) Pni . . . . . . . . . . . . . . . . . . . . . . . . (38) 
From (37) it follows that, since (c - s) is the depreciation, virtual cost of 
depreciation = (c - s) Pn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (39) 
Depreciation. 
Depreciation is the loss of value by wear or-and effluxion of time . So far as 
computation is concerned it may be taken to include :-
Obsolescence, i.e., loss of value through the part becoming out of date . 
Inadequacy, i.e., more efficient and cheaper service may be got by replacing 
by other types even though the actual unit is not worn out . 
Uselessness, i.e . ,  the service for which the part is designed is no longer 
required. 
Appreciation, i.e . ,  replacement cost or value, being, say, c +e. 
The general phenomena may be shown diagrammatically.  Four " n " periods 
are assumed but the same reasoning applies to any number of recurrences. 
Diagram skewing Depreciation and Replacement . 
Prime Periods. Case. Reference. Cost. 
First. Second. Third. Fourth. ------- ---- -------- -
(a) c c c c -
-8 -8 -8 - 8 See Eq. (35) 
(/3) c c c c -±e ±e ±e zero See Eq. (17) 
c c c c -
(y) ±e ±e ±e -8 See Eq. (17) 
Referring to the diagram-
(a) When s = 0, Equation (37) becomes F = cYc = cC ; when s = c, i.e., 
permanency is assumed, F = c since C is then unit_y. 
(/3) If e = 0, it degenerates to (14) and (15) giving Kc and Ye; otherwise
equation (17) applies, but the refinement is required for capitalization over a short
period only. 
(y) This is a slight modification of (/3) obtained by subtracting s x q1 from the
capitalized cost; if s = e it becomes (a ) . 
It is apparent that the most convenient way of regarding depreciation is to 
separate prime cost " c " and " selling value ' s ' " in order that depreciation may be 
written c - s where s may have incidences and values of either sign as shown in (a ) , 
(/3), (y) of the diagram. 
Accumulated Depreciation. 
From (1) or (36), P will provide the quantity unity every n years, beginning 
at the end of the first period of n years; from this or from (38) it follows that ( c. - s)Pn 
invested now will provide (c - s) every n years. 
ECONOMY OF I'UBCHASE-Hawken. 
Consequently the accumulated depreciation 
(c - s) Pn (jw - 1) = (c - s) Pn ___!_ .
Pw 
When s = 0 this becomes 
Depreciation = cPn _!_ 
Pw 
Annual Provision. 




Since (c - s) P,. is the necessary and sufficient sum to be invested to provide 
for depreciation 
Virtual cost of depreciation = (c - s) P,. 
Annual cost of depreciation = (c - s) i P,. 
= (c - s) x Sinking fund rate (42) 
When s = O  this becomes c x i P
= c x Sinking fund rate (43) 
Note on Depreciation. 
" Depreciation " is often expressed as a percentage, c.f. , " 5% depreciation "
to imply "a life of 20 years ."  Since it neglects the functioning of compound interest 
this crude " straight line method " may be seriously wrong, especially when the time 
period is prolonged. Referring to tbe tables, for a life of 20 years the depreciation is 
2 ·45% at 7% or 1 ·75% at 10% or 3·36% at 4%. The author, throughout the 
text, has used the term " having a life of so many years " in order to avoid 
ambiguity. 
It may be argued that an item may depreciate at varying rates, slowly at first 
and quicker later, or vice versa; this, however, does not affect the actual amount to 
be provided for, one� the replacement cost is agreed on. The depreciation and valuation 
entries in the books of any proj ect may be made according to the nature of the item 
or of the individual, but no proper balance of accounts will be obtained unless the 
total entries for depreciation, each with their appropriate compound interest added, 
make up.the replacement charge exactly. 
The mere °"'Titing down, or writing up, of values in books will not provide funds 
for repayment. 
This portion of the subject has been enlarged on somewhat, since some per­
plexity exists owing to the different interpretations given to "depreciation," and 
methods of providing therefor. * 
(40) to (43) are submitted as the only conclusive way of computing provision 
for depreciation. 
Annuities. 
The quantity .f is the annuity of the Capitalized Cost (see Annual Cost) ,  but 
in actuarial computations the word usually is applied to the annual payment that will 
be received due to investing a sum of money K now over a period of l years. 
Let a be the annuity for unity, i. e. , the annuity derived from a single payment
of unity. 
This is the case of equation (30) and equation (3 1) from which a = (Ci)i . .  (44)t 
For any sum of money K, the annuity is Ka = KC1i . 
* A  recent publication "Depreciation of Plant and Machinery," Inst. O.I., Paper No. 173, 
1935 mentions six methods. The first three are book entries ; the next two are iO and iP, 
respectively, of the present paper; the last '.'the compounded method, by this method the 
amount written off includes repairs, renewals, and depreciation," does not seem explicit. 
1 1 
'! The sum required to pay an annuity of unity is - , which from ( 44) = -. . This expres-
a Oi 
sion is tabulated by actuaries as V. 
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C as Annuity Index. 
The interest on P will mount up to unity in n years . 
: . 1 + P = C is required to pay unity now, and in addition provide an 
annual sum, actually Pi, which will accumulate to unity in n years. 
:. Annual Ci for n years will pay interest on unity, and also accumulated 
unity inn years . 
For this reason C might be called the "Annuity Index," and Ci the "Annuity 
Rate." 
NoTE.-In Figure 1 C1 is measured from the lower base line.* 
Sinking Fund. 
Let " z " be the annual payment to provide unity at the end of l years .
Thus z = P1.i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (45) 
For any amount G the annual sinking fund payment is G.z = GP1.i. 
P as Sinking Fund Index. 
If interest be allowed to remain and accumulate, then p reproduces (1 - p) in
n years. 
p/1-p = P reproduces 1 in n years.
Now P brings in P x i annually, and it is this which mounts to 1. 
That is P x i annually will mount up to 1. 
That is P x i is the annual sinking fund to mount to 1 .. 
For this reason, P might be called the "Sinking Fund Index" and Pi the 
"Sinking Fund Rate." 
NoTE .-In Figure l, P is measured from the upper base line . 
Comparing equations (44) and (45), 
z = a and a = i + z 
which check with the fact that P = pC. 
Annuity and Sinking Fund Correlation. 
£1 will purchase an annuity of C.i. 
£p will purchase an annuity of C.i X p, i.e., P.i. 
£1 will be built up by a sinking fund payment of P.i 
Nate on Virtual Cost and Capitalized Cost. 
From (4), (12), (16), (18)-
1 
K1 =FTz = F-
C1
also (F - K1) = Kt P1 = Fpz.
(46) 
*Mr. Goldman calls Ye or G the "depreciation vestance." This is a misnome1:. as actually 
OY0 is the" virtual cost" or" vestance" of first cost, presuming replacement as costmg the same 
as prime cost. 
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Results based on perpetuity can thus be seen to give the same relative results 
as those based on l, precisely, provided l is the L.C.M. of the various periods, or a 
multiple thereof. The virtual cost is the true measure of the economy ; but compar­
ative economic costs may be also measured by the ratio of capitalized cost, with 
certain qualifications discussed in (20) to (25) . . . . . . . . . . . . . . . . . . . . . . . . . . (47) 
Annual Cost. 
The annual cost is the annuity for whatever capitalization period is chosen ; 
hence, or otherwise, it is the interest on the virtual cost. In other words the annuity 
produced by the capitalized cost for a period kn, over which it is calculated, is the 
quantity "f." 
Thus f = F x i = KC1 .i
Conversely K =f . � · _.!. as shewn in (29) .
i C1 
Net Virtual Cost. 
(48) 
F (as the "virtual cost") as deduced above has assumed costs as positive and
receipts (s) as negative, the latter being inserted primarily for the purpose of correctly 
computing the effects of "depreciation." 
The sum of the vestances of expenditure might be called the virtual 
expenditure, F x· 
Similarly, the sum of the vestances of revenue might he called the virtual 
revenue, Fv. 
The difference Fv - Fx might be called the profit vestance, F1.
When Ft = zero, then all money is returning 100 i per cent. . . . . . . . . (49)
When Ft is negative, all money gives a return less than 100 i per cent.
When Ft is positive, all money gives a return greater than 100 i per cent.;
that is to say, a profit over and above the automatic accumulation of money, such 
usually being the rate at which it can be borrowed. 
Annual Profit . 
Fx is costing Fx (i) per annum
Fv is returning Fv (i) per annum
i (Fv - Fx) = annual profit or loss over and above 100 i %
In other words : 
The return on Fx is Fv (100 i)% 
Fx 
> 
which is = 100 i% to the extent that Fv 
< 






The amounts calculated, as shown above, are those necessary and sufficient 
to ensure interest, maintenance, and renewals, operating costs, and either redemption 
or replacement, but do not provide for actual repayment of money borrowed. 
The money accumulated is available for redemption, i.e., repayment of the 
debt, but the assumption is that such money will be used for replacement. Whatever 
is allotted to the one purpose is unavaifable for the other* 
* As pointed out earlier under Basic Facts, the commitment is the same. The lender can be 
repaid and the replacement done by the same money borrowed afresh from the previous lender, or 
.another. 
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If bigger returns be obtained, such might be wholly or partly­
(a) Distributed as dividends ; 
(b) (i) Allowed to accumulate for extensions and/or 
(ii) As a reserve for contingencies; 
(c) Allowed to accumulate as a sinking fund for paying off the cost or a 
proportion of such, usually over some long period (amortization). 
(a) is self explanatory to recipients. 
(b) (i) having been thus absorbeu, it then becomes a part of Fe; (ii), a figure
for this might be included in the original data as " r " 
(c) is similar to (b) but is generally for a longer period (for instance, with public
service works 30-40 years is considered reasonable), and is an extra contribution to 
security. 
Equity. 
If the result of a certain item differs from that guaranteed, the Equity, E, is the 
capitalization of the unperformed commitment, usually the difference of annual cost 
or revenue. If the difference is" u "and the time" l "then u is written for E.a in (44) 
i .e., u = EC1 .i .
:. E = u/C1i 
If computing for the future, use the present worth of 01 (52) 
Value . 
" Value" is here computed on two separate bases, namely :-
(a) The Capitalized Cost less "Depreciation." This will be called" Expenditure
Value," being the "value" computed on the expenditure. It might also be called 
the " Seller's Value." 
(b) The Value based on expected revenue. This will be called the Investment 
Value. It might also be called the Buyer's Value. 
Investment or Buyer's Value looks only to the future. It is the money on which 
the interest and redemption for the period of time for which the project will last is the 
expected net revenue. 
The correlation of Seller's Value and Buyer's Value will be indicated later, after 
the necessary formulre have been established. 
Expenditure or Seller's Value. 
If a project has a value capitalized on l years,* what is it worth after a portion 
of the time, say w years 1 Let (l - w) = b.
Let }w = ( 1 + i)W 
Then (F - K) (jw - 1) =accumulated "depreciation."
:. The Value = K - (F - K) (jw - 1) = Kjw - F (jw - 1)
= F - }w (F - K) = F fl - }wPl} 
=F f l-Pb } =F.Tb=Kb . . . . . .. . . . . . .. . .. . . . .. (53) 
In other words, the value is the capitalized cost for the balance of the life 
assumed, i.e., the money that will provide interest and replacement for the balance
of the time.
* The period l would depend on the nature of the investment and the psychology of the 
investor . For permanency l is 00, for instance at 5% and a revenue of £1 a year, F = l/i = £20 
and the " capitalized cost " £20 also, the depreciation being zero. 
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For a single item costing c lasting n years and scrap value = zero ; after w 
years, if (n - w) = b, value after w years = F /Cb = cCn/Cb 
If scrap value = s, use F = s + (c - s) Cn instead of cCn see (37). 
Limiting Cases-
( l )  When w = 0, value = F ( 1  - pz) = K or c
When w = n, value = F (1 - 1 )  = 0 or s. 
Investment or Buyer's Value. 
If the proj ect be permanent, then Ft is the investment value . However, if some 
definite period is assumed as the limit when the revenue will cease, then the investiga­
tion below follows . 
The appropriate purchase money for an expected return over a limited period 
b may be computed by two separate methods-
(i) as the sum on which the interest, together with sinking fund,* would be 
equal to the annual net return expected, that is to say, whose 
annuity is equal to the net return . 
In symbols, if K = value then 
K (i + Pbi) = z : . K = z __.!._ 
Cbi
Now z = Fti : . K = Ft _!_ = FiTb 
cb 
(54)
(ii) The alternative computation is the present worth of future returns 
over the period ; this ,  by analogy with cost analyses gives the same 
formula as (54) .  
That is  to say, the purchase money, of  the investment value, is  the capitalized cost for 
the period of time the item will exist . 
Correlation. 
It will be noted that the result of (53) is the same as that of (54) . 
If the purchaser's previous expenditure fulfils all expectations as to revenue 
production, then the two formulm give the same result ; in other words, seller and 
buyer set down the same figure for the value .t  
Discussion of " Value."  
As applied to  an article or  project , the term " Value " i s  used in what, 
apparently, are two independent, if not opposite meanings,t viz . :-
First .-Looking backwards, based on cost alone, that is with no monetary 
return, c.f. ,  Food , Clothing, bought or used for service ; or Jewellery, 
Pictures , bought for pleasure. 
Second.-Looking forwards , based on returns as an investment, c.J., 
Machinery, Bonds, Business, bought to obtain an income. 
* The money would earn interest i, and, further, the original sum must be built up in the
time b so that at the end of time b ,  the investor again has K available to reinvest. 
t In law, the author understand s, " valu� " is " what a willing, but not anxious buyer, will 
give to a willing, but not anxious seller. "  
t Some articles seem t o  have value according to a combination o f  the two, c.f. motor cars, 
land ; evidently some correlation between First and Second must exist . 
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To the author it seems that the simplest and only conclusive way to consider 
value is from the " second," or investment, standpoint. The figures for this are 
computable by the methods expounded in the text as the capitalization of contemplated 
revenue. 
The value according to the " first " (no direct monetary benefit) may be said to 
conform with this through an intermediate stage , namely, that the buyer, consciously, 
or subconsciously, considers that his satisfaction from what he has bought is worth 
the potential revenue that he may forfeit. *  
The computation of  " expenditure " value, of  machinery, say, shown in  the 
text, as cost, less depreciation, also fits in with this point of view. Each item purchased 
is presumed to be effectual in bringing in the return needed to pay interest and replace­
ment ; in other words, the purchase of the item is  the means of obtaining interest on 
the money, while , putting on one side sufficient for redemption or replacement.Ordinarily the investor hopes to receive something more in the shape of profit . 
If returns do not justify the assumptions or fulfil expectations, the amount 
of money spent is no guide as to value ; on the contrary indeed, money for replacement 
must be allowed for as debit when computing the returns . The apparent paradox 
exists that the more the cost, the less the value ; the paradox disappears only when 
returns are in accordance with expenditure . 
From the above, it can be seen that " expenditure " value is not justifiable 
as a basis for paying compensation, except to the extent that the project may be 
expected to bring in returns in the future in accordance with the expenditure that 
has been incurred . This applies still more to replacement value, i .e., compensation 
on a basis of cost of replacement, which has only custom or law to justify it . 
The investment value is the real criterion ; the expenditure value is significant 
only to the extent that expected returns on the money spent to obtain such returns 
are significant. 
Effect of Obsolescence. 
If no definite period is taken, or , rather, if permanency is assumed, the prime 
cost is the " virtual cost " and is the " value . " If a project has each wearing portion 
replaced as it wears out, it may be considered " permanent, "  but as time goes on the 
whole project may become obsolescent . 
The Capitalization Factor can appear as a factor lowering the value according 
to the time the project is expected to function . In this case it is analogous to the 
" Factor of Safety " of Engineers . After every known contingency has been con­
sidered there still remains an element of doubt which is provided for according to the 
nature of the problem and of the person concerned.t 
* Say for instance A has £ 1 , 000, and money is at 3 % .
H e  might either-
( a.) Buy a world trip or picture and receive gratification considered equivalent to 
£30 per annum in perpetuity ; 
(b )  Buy machinery or proj ect with 30 years " life, "  or " franchise " of 30 years, and 
receive at least 5 % ,  i .e . ,  3 %  interest + 2 %  redemption or replacement (and 
whatever " profit " is feasible) ; 
(c )  Buy bonds at 3 %  and receive £30 per annum until the capital be returned.  
i '  Two projects on paper having the same " Virtual Return " may have market values based 
on the chances of life the public attributes to each .  (This note has been suggested by some valuable
comments of the mms. by Mr. Greely) .  
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Correlation of Depreciation and Value . 
From Equation (37 ) for " Depreciation, " i . e . ,  " Provision for Depreciation " 
and (46 ) ,  (46a) ,  (46b) ,  (46c) for " Value," and from the fact that-
Value = Cost - Provision for Depreciation (commonly called " Deprecia-
tion " ). 
For an item costing c and lasting n years . 
After a time " w" and where b = (n - w) ,
Depreciation = c ( 1 - Cn/Cb)  = c Pn/P w
Value = c (1 - P,,/Pw) = c X Cn/Cb 
. . . . . . . . . . . . . . . . . . (55)* 
(56)
The generalization K = F.Tb of (53)  agrees precisely with the formulre of (54) 
to (56) to the extent that each item is a special case of (53) . However, the formulre
of (53) may not agree with the sum of separate items, since " z "  of (53) is not necessarily 
kn of (55) ,  and, consequently, " b  " if' not necessarily (Z - w) of (53).
Nevertheless, K = F.Tb of (53) is itself correct for the purpose of computing 
values based on the future. 
Dijf ering Rates of Interest .  
For major works especially, sinking funds often are based on a different, 
usually lowert, rate of interest than rates of borrowing ; or again, the interest rate 
may be expected to alter some years hence. For problems of the kind, no generaliza. 
tion is possible, but the " Perpetuance " and " Sinking Fund Rates " columns in 
the tables will be found useful. An example, under " amortisation,"  illustrates this. 
Precise Interest . 
The computation and curves given in the text are based on the ordinary 
" commercial " treatment of compound interest, i .e . , each aggregation is for a definite 
period of time. When the time periods become infinitesimally small, " precise " or 
" continuous " compound interest is obtained. 
Let G be the " amount " or " gross cost " and K the present worth or 
principal. 
1 l e the exponential function, viz. , 1 + 1 + - + - + 
2 !  3 !  
* Depreciation = c Pn ( iw  - 1) = c Pn/Pw .  
Pn I - c  ---. 1 - Pn ---1!.!:<!__ - c --1!..!!:._ 
p 
b I Pn 1 - Pw - . 1 - Pn 1 _ Pn 
Pn I - c  ---. 1 - Pn Pn Pb - Pn = c ---Pb - Pn .1 - Pn 
(1 - Pn ) + Pb - 1 1 - Pb = c = c - c ---
(1 - Pn) 1 - Pn 
= c { 1 - Gn/Cb } 
P b
t A case might be made out for an economic principle that. all loans be on a basis of annuity 
repayments based on a standard rate of interest, say 3 per cent. : in other words that rates of 
interest greater than the standard, represent part repayments of the loan. In this way, referring 
to ( 60),  interest paid at 6 per cent . for 23 years would wipe out the loan . 
c 
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The differential equation representing small increments proportional to the 
amounts is 
dG = G.i.dn 
giving after substitution, 
giving 
log G = i n + constant
or G = ein X K 
G · 2 i.e . ,  - = 1 + i n + � n2 +
K 2 !  
i3 
- n3 + etc .
3 !  
Commercial Interest .  
(57) 
In the commercial computation one aggregation is allowed for one period, 
G = ( 1  + i)n x K 
G i 2 i 3  
- = 1 + i n + - n(n - 1 ) + - n(n -- 1 ) (n - 2) + , etc . 
K 2 !  3 !  
Correlation. 
(58) 
Results (57 ) and (58) may be deduced from the one analysis as special cases, as 
follows :-
Let i = interest for the time period, usually one year. 
a = the number of subdivisions of the time period. 
Then i/a = rate of interest for the subdivisional time period. 
a n =  number of subdivisional time periods . 
Then � = ( 1 + �) an
= I + i n + - n n - - + � n  n - - n - - +
i2 ( 1) i3 ( 1) ( 2 ) 
2 !  a .3 ! a a 
ContinU01.!S Compound Interest, a =  oo and (57 ) follows . 
Commercial Compound Interest, a = I and (58) follows . 
Equivalent Rates . 
What precise rate i1 is equivalent to a " commercial " rate i2 1 
Here eiln = ( I  + i2)n : . eil = (1 + i2) 
. . . .  (59) 
: .  i1 = loge (I  + i2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (60) 
Commercial Rate 
per Cent. i2 • 
0·5 
l 




3 .5  
4 
4 .5  
5 
Table of Equivalent Rates. 
Precise Rate per 







3 ·440 1 
3 ·9221  
4 ·40 1 7  
4 ·8790 
Commercial Rate 





7 .5  
8 




Precise .Ra�e per 
Cent. • 1 ·  
5·3541 
5· 8269 
6 · 2975 
6 ·7659 
7 ·23 2 1  
7 ·6961 
8 · 1580 
8 ·6178 
9 ·0754 
9 ·53 10  
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Example. 
(i . )  I.et i2 = ·065, corresponding to a commercial rate of 6·5 per cent .
Then i1 = loge ( 1 ·065) = ·06297.  
In other words a precise rate of 6·297 % per annum is equivalent to a commercial
compound interest rate of 6·5% per annum reckoned annually. 
(ii . )  If, as is usual in banking practice , the interest is reckoned on half-yearly 
balances, then 6·5% per annum becomes 3·25% per half year. 
Here i1 = loge (1 ·0325) = ·03198, i.e. precise 3 · 198% per half year or
6 ·396% per annum is equivalent to a commercial rate of 3·25% per half year, 
reckoned half-yearly, which again gives 100 { ( 1 ·0325)2- 1 }  i .e .  6·6056% per annum
reckoned annu'llly . 
The curve of continuous compound interest wou ld go through the separate 










Figure A shows graphically these results. 
Cur ve B .  Conrinuous Compound Interest- 6·.396%p.o. 
Cur ve A .  Con tinuous Compoul7d lnter<!sT 6 ·297%p.a. 
















( Not  to Sca le ) 
0 •5 I 2 x
Tin7 e · in Ye ars. 
FlG.  A .-DIAGRAMMATTG COMPARISON OF PRECISE OR CONTINUOUS WITH COMMERCIAL 
COMPOUND tNTEREST. 
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Time for Money or a Number to Multiply Itself. 
A simple procedure is deduced as follows :-
F G . rom (57) - = e"' . K 
. l G i n = oge -
K




100 log _KG 
l 
i K Rate per cent. 
( 5 
i . e . ,  Number of Periods x Rate per cent. = 100 x loge Ratio of Multiplication (62) *
The formula of (62) is for continuous compound interest, which is correlated
with commercial compound interest in (60) and tabulated there .
The error made in using one for the other in (62) i s  small , u sually negligible.
Double Itself. 
1 00 loge 2 = 69 ·31 
at 1 % in 69 years 
at 3% in 23 years 
at 5% in 14 years 
in 50 years at 1 ·38% 
in 30 years at 2·31 % 
in 10 years at 6 ·93% 
Treble Itself. 
100 loge 3 = 109 ·86
at 2 %  in 55 years in 80 years at 1·38% 
at 4% in 28 years in 40 y ears at 2 ·75% 
The same formulre and figures apply to numbers and have many applications 
in problem s of population, traffic increases, and so forth.  
Example . 
A town population has increased 50% in 20 years . If the same rate of progress 
be maintained, in how many years will the population be double what it is at present ? 
Check. 
. 100 x ·4055 Rate of mcrease per cent . per annum = = 2 ·028% - 20 years 
Time to double itself at 2·028% = 
69' 31
= 34 years. 
2·028 
Time to treble itself at 2 ·028% = 
109'86 = 54 years., 2 ·028 
T HE C URVES . 
Costance and Perpetuance . 
Curve No. 1 gives Y, which is the Ratio of Virtual Cost to Recurring Cost.
From equation (17) Ye = 
__ l _  
= 0
l - p  
From equation (36) Y8 = _l!__ = P
1 - p 
It is easily seen that 0 = I  + P.
So that while the same curve serves for both, ordinates for P will be measured
from the base line giving values unity less than 0. . . . . . . . . . . . . . . . . . . . . . . (63) 
* If common logarithms are to be used read 230· 2585 for 1 00 in the formula. 
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Maintenance and Operating Charges : 
Annual. 
Y I + i C f  . . 2 m = 
--. -
= or n = umty ; as m ( 7 ) .  
i 
Yh = � = P for n = unity ; as in (30) .
i 
Biennial, etc. 
Y m or Y h is ordinate when n = 2, and so on. 
-f-t-
-r§t-







Cop!tal!zation fbctor T=l-p -z � 
20 
15 
1 1  
1�  
5 































,,, ,,. ..... ,,.v 









l r"  I/ 
, ,  l.1'v / ,,v 
/,,. 
/ 
, ,  � 
�./ le 







r--.._ ,... r--.... � "' ,.-Ii' • rl .,j  "" I  l. (: IC. �"A , ,_ re. 
,_ 
.. 
w � m � � � w 
'Life ·  or Time of Recurrence 'n ' 
Fig. 1. 
















22  ECONOJJ1 Y  OF I'URCHA SE-Hawl<"en. 
Renewals, Selling Values , Scrap Value, and Replacement . 
The ordinates for these are measured at the point where n =� period
involved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·. . . . . . . . . . . . . . . . . . . . . . . . . . (66) 
Virtual Cost . 
F
= c Yc + m Ym - s Y8 - h Yh + r Y, (67 ) 
Annual Cost. 
f = F. i  = (K1 x C1)i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (68) 
from which, if any two are known or assumed, the others may be computed from the 
curves giving C. 
Duplication of Money. 
The time taken for money to double itself is when C =  2, c .f. ,  at 4 per cent. the 
time is 1 8  years . This is shown graphically in Fig. 1 ,  when n = 1 8  years on curve 
No. 1 and p = ·5 on curve No. 2 also , for continuous compound interest, under (62) .
Capitalized Cost. 
Curve No. 2 shows T, the capitalization factor, which is (1  - p) .
Since Kz = F X Tz 
thus K1 = F x ordinate of curve No . 2 at point l
Present Worth. 
(69) 
Since p is (1 - T) , curve No. 2 is also a curve of p if measured from the upper
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Relative Costs . 
Figure 2 gives the curves of relative economic costs of articles having lives* in 
the ratio shown on the respective curves, the " shorter time period " being shown as 
the abscissa . The curves dra\\n are for 4 per cent . 
Curve 1 of Fig . l appears in Fig . 2 as the limiting case when one iteru 
permanentlyt . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Note on the Curves. 
lasts 
(7 1 )  
In Engineering the data often is largely conjectural, and the curves will 
indimite workable results .  When arithmetical exactness is sought , the tables 
supplementing the text will be needed. 
THE TABLE S .  
The figures in the two columns,  " present worth "  and " capitalization factor " ,  
are taken to five figures ; those in other columns have been prepared to a n  accuracy 
consistent with these . t  
EXAMPLES .  
Purchase . 
( 1 )  A railway rail, A, costs £ 1 1  per ton (including laying) ,  and lasts It  years.
Manganese steel rail, B, costs £61 per ton (including laying) . How long should the
latter last to be as economical ? Scrap values are presumed zero . 
Interest at 4 % .  
From Curve No . I of Fig . 1 .  
A has virtual cost £1 1 X l S t  = £203
B has virtual cost £6 1  x x 
For equal economy, .'C = 2
03 
= 3 ·3, which, from the curve,  corresponds to 9
61 
years . 
* If any one is to be purchased in the future, use the " present worth " as its present cost . 
t The relative costs of two artic:les costing the same amount but lasting n1 and n2 respectively,
each being the cost relative to that lasting permanently, are 1 - P• .  This formula is given in Moles­
- p, 
worth's Poeket Boole 
t The following, writ.ten by Mr. Stoney, will be of interest to those computing and using 
tabular matter :-
The number of places in the tables was determined by the following considerations :­
(a) p is to fo·e decimal places throughout ; so that for an item of £400, its present
worth is to the nearest penny ; 
(b )  P and z are to five significant figures, except that they are not taken past the fifth 
and sixth decimal place respectively, which is sufficient to give a precision 
corresponding to that of p .  
( c )  Sinee T = 1 - p. P = (} - 1 ,  and z = a  - i ,  these form three related pairs o f
columns, i n  which equal precision i s  gi,•en b y  equal number o f  decimal places .  
The effect of this procedure is  that in general the tables are to five significant figures, and 
that computations may be based on the figures of any of the columns with approximately equal 
precision . 
When p is to less than five significant figures, which occurs only for high values of n, T 
shows the full five, and vfre versa, for low values of n. C and a are shown occasionally
to six signifi cant figures, the first digit in such cases being 1 . 
Though excellent five and six figure tables of p were available, these were found insufficient
for accurate computation of the remaining columns.  
In reeomputing p for this purpose, eight figure logarithms were found necessary-
(a)  To avoid enor due to the cumulative effect in multiplying by the higher values 
of n ; and also
( f. )  In the earlier values of n, to give sufficient precision to T, for computation of the
remaining four columns, when p is nearly unity. 
This also enabled the use of computation methods devised to give a complete internal
check on all the columns, and it is hoped that thereby errors have been avoided. 
ECONOMY OF PURCHASE-Hawken. 
Tram Curve No . 2 of Fig . 1 .  
Capitalised Cost , per ton , o ver 9 years = £203 x ·3 = £6 1 . 
1 8  years = £203 X ·5 = £102 . 
40 years = £203 x · 8 = £162 . 
From Figure 2 .  
For the same relative cost , namely �� o r  5·5 ,  following the horizontal through 5·5 . 
If A last 1 year, B should last 6 x 1 ,  i . e .  6 years . 
If A last 3 years, B should last 8 x 3, i . e .  24 years.  
If A last 5 years,  B should last infinit ely . 
Again, if the reb1 ive cost were 7 
if A last 2 years B should last 10 X 2 ,  i . e .  20 years, and so on . 
Upkeep. 
The " Electric Railway Journal, "  Feb . 1 924, mentions the extra service of 
telegraph posts treated by a special process.  An example, worked out by a special 
formula , is as follows :-
A post costs* £5 and lasts 10 years without treatment. 
The treatment every 5 years costs 6/- each time . How much longer should 
the post last to make the process worthwhile � 
Using the curves of this paper the procedure would be as follows :­
Inte1est at 4 % .  
Without treatment, virtual cost = £ 5  x 3 · 0  = £ 1 5 .  
With treatment, virtual cost : £ ·3  x 5 ·6 = £ 1 · 7  
5 x x = 5x 
Thus , 5x + 1·7 = 15 or x = 2·7 . 
which corresponds to 12 years , i . e . ,  extra period is 2 years. 
Engineering Construction. 
An existing timber structure can be repaired for £4,000 and will then last 
15 years, then being valueless. A new timber structure to last 25 years will cost £8,000 
now and £ 10,000 15 years hence, or later . A concrete alternative will cost £16,000 
now , or in the future, and may be presumed permanent. 
Maintenance of timber structure , £600 p . a . ,  beginning with the second year . 
Maintenance of concrete structure, £100 p . a . ,  beginning with the second year . 
Taking interest at 6% p.a.  
(A ) Compare the relative economy of :-
1 .  Repair of old structure and new timber structure after 15 years. 
2. Repair of old structure and new concrete structure after 15 years.
3 .  New timbe r structure at present, and replacement by timber. 
4. New timber structure at present, and replacement by concrete.
5. New concrete structure . 
(B) On a 40 years basis, what is Capitalized cost, 
Sinking fund, 
Annual payment for interest and redemption � 
* The text has this at 25 crowns . 
( ] ) 
(3) 
(5) 
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(A )  Relative Economies. 
£4,000 x = £4,000 (2) £4,000 x 1 = £4,000 
600 x 16 ·7 = 10,000 600 x 16 ·7 x ·58 = 5,810 
10,000 x 1 ·3 x ·42 = 5,460 100 x 1 6·7 x ·42 = 700 
£19 ,460 
16,000 x ·42 6,720 
£8,000 x l ·3  x ·77 = £8,000
600 x 16 ·7  = 10,000 
10,000 x l ·3 x ·23 = 2,990
(4) 
£17,230 
£8,000 x l ·3 x ·77 = £8,000
600 x 16·7 x ·77 = 7 ,710 
1 6,000 x 1 x · 23  = 3,680 
100 x 16 ·7  x ·23 = 380 
£20,990 
£16,000 x l = £16,000 
100 x 16·7 = 1 ,670 
£17 ,670 
£19,770 
For the data given the cheapest is No. 2 giving virtual cost, F = £17,230. 
(B) On a 40 years Basis . 
Capitalized cost , K by formula ( 12 ) .  
£17,230 x ·9028 = £15,600 
See also ( 19 ) ,  (20) , (21 ) .  
Sinking fund, 6% x P40 
6 x · 108 = ·648% = £112 p.a.  
Interest and redemption, 6% x 040 
6 x 1 - 108 = 6·648% = £1 , 145 
Forest Pl,anting Problem. 
A ll  numbers are per acre . Land costing £3 and tree planting £4, with an 
annual charge of 5/- for upkeep and a decennial charge of 7 /6 in addition, will produce
60,000 ft. of timber in 50 years and the land will be worth £5 per acre. What does 
the timber cost per 100 feet at 6% ? 
Virtual Cost. 
£3 and £4 planting = £7 ·00 
5/- x 1 6·76 
= 4· 1 9  
7/6 x 1 ·264 ·47
F = £1 1 ·66 
Capitalization cost on 50 years.
1 1 ·66 x ·9457 = £1 1 ·08 
Gross cost on 50 years . 
1 1  ·08 x 
_l_ = £204 
·0543
Land itself presumed worth £5.
Cost of timber £204 - £5 = £199; say £200 per acre . 
60,000 ft . at £200, i.e. , 6/8 per 100 ft.
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Land Valuation. 
(a) A man buys a property for which he agrees to pay £450,000 at the rate 
of £4,000 per month, including interest at the rate of 10% per annum, calculated 
monthly. What is the cash value of the land ? 
(b) What would be the cash value of the land if the rate of interest had been 
12% instead of 10% ? 
10 450 
(a) 10% p.a.  = - % per mensem - = 112·5 periods 
12 4 
= ·83% per mensem* 
Hence p = 
s-1-} 







·0083 2 ·534 





:. F.T. = 72 ·822 
K = 4,000 x 72 ·822 
= £291,288 
(b)  12% p.a. = 1 % per mensem 450 = 112·5 periods
4 
By similar reasoning the result is = £269,412 . 
Rough check 48,000 p.a .  for 9·4 years at 10% 
Fr K 
48 ,000 x 100 £289 OOO om curve = = 
10 x 1·66 ' 
The difference is accounted for by the fact that £4,000 per mensem is more 
than £48,000 p.a .  
Company Investment . 
A project presumed to have data as follows :-
(i . ) An initial expenditure of £10,000 made up as follows :-
Item (a) costs £2,000, lasts 15 years, and will be worth nothing as scrap. 
Item (b) costs £3,000, lasts 20 years, and will be worth £500 as scrap. 
Item (c) costs £1,000, lasts 10 years, and will be worth £300 as scrap. 
Item (d) costs £4,000, and may be presumed permanent (interest at 5 % ) .  
( ii . )  Annual operating charges £100 p.a . ,  presumed t o  begin at once . 
(iii . )  Annual maintenance charges £120 p.a . ,  presumed to begin at the end of 
first year . 
( iv . )  Triennial maintenance charges £300 p.a . ,  presumed to begin at the end of
third year . 
(v. ) In addition to replacements mentioned above, certain special expenditure 
of £3,000 is to be provided for every 9 years . (This may be considered a reserve fund. )  
(vi . )  Certain special sales are expected t o  return £1 , 100 every 5 years .
(vii. ) In addition annual gross returns of £1 ,250 are expected. 
Interest at 6%,  except where otherwise mentioned. 
* The precise monthly rate corresponding to 10 per cent. per annum would be a little smaller. 
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Discuss the investment. 
Fx 
( i . )  (a) 2,000 X 1 ·72 = 3,440 
(i:i . )  
(iii . )  
( iv . )  
(v . ) 
(b) 3 ,000 x 1 ·45 = 4,350 
(c) 1 ,000 x 2·26 = 2,260 
(d) 4,000 x 1 x 5/6 = 3,330 
100 x 17 · 8  = 1 , 780 
120 x 16 ·8  = 2 ,020 
300 x 5 ·2 = 1 ,560 





Annual Cost = £1 ,386 p.a .  
Profit Vestance = Fv - Fx = £1 ,770.
Dividends, if all is absorbed, 
= 
1 ,492 




2,000 X zero = 
500 x ·45 = 225 
300 x 1 ·26 = 378 
600 
(vi . )  1 , 100 x 2·96 = 3,260 
(vii . )  1 ,250 x 16 ·8 = 2 1 ,000 
£24,860 
Annual Return = £1 ,492 p.a .  
Annual Profit = £106 
2 7  
Valuation .-Either as  a result o f  agreeing on  a " franchise " of  30  years, of 
which 1 7  years have passed, or, which is the same thing, that the project has an 
" expectation " of life of 1 3  years . 
The Investment Value = 24,860 x ·53 = £13, 1 76 
= the share-value after 1 7  years. 
Assuming 30 years as the life, the value = 24,860 x · 84 (the share-value at 
the start) = £20,882 
Domestic Insurance. 
A suit of clothes costs £10 10s . and will be presumed to last two years . What 




-- = ·8872 
( 
1 } 24 ( 
1 ·005 
1 - p24 = · 1 128
F = 
l0·5 = £93 ·09
· 1 128
( 1 � 14 � p14 = 
) 
-- = ·932.:>6 
l_ 
1 ·005 
T14 = 1 - p14 = ·06744
Value = 93 ·09 X ·0674 = £6/5/7 . 
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Road Construction. 
(I . ) A road pavement in concrete costs £7,000 per mile, and £10  per year for 
maintenance. Every three years , additional maintenance costs amount to £25.  At 
the end of 50 years, the pavement requires bituminous sheeting costing £1 ,200 and 
lasting 10 years , with maintenance costs £20 per year . 
(II. ) A waterbound macadam pavement surfaced with bitumen costs £2,500 
per mile , and annual maintenance costs on the pavement amount to £100 for the first 
1 5  years . Every 5 years the pavement requires respraying at a cost of £300 . At the 
end of 15 years the pavement requires strengthening, resheeting and resurfacing at 
a cost of £1 ,500 per mile, and resheeting and resurfacing every 10 years at a cost of 
£1 ,200 per mile, with maintenance costs £50 per year . 
Interest at 4%.  
Compare the two proposals by-
(a) Relative virtual costs and annual cost . 
(b) Capitalized cost over a period of 50 years .
(c) Present worths of all items over the period of 50 years . 
I .  Concrete pavement. 




After 50 years 
Decennial resheeting-
£7 ,OOO x unity 
£10 x 26·00 x · 8593 





Virtual cost £1 ,200 x 3·0823 x · 1407 520 
Pres . worth-50 years £1 , 200 x · 1407 
Annual maintenance £20 x 26·00 x · 1407 73 
593 








(b) Capitalized cost for 50 years = £7,986 x · 8593 = £6,862 
(c) Present worth for 50 years = £7 ,562 
II. Waterbound macadam pavement.
First 15 years 
Single payment £2,500 x unity 
£100 x 26·00 x ·444 7 Annual maintenance 
Respraying­
Quinquennial­
(Capitalized 10 years) £300 x 4·6157 x ·3244 




















1 , 156 
449 
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Strengthening, etc . 
Virtual cost £1 ,500 x unity 
Pres . worth-50 years £ 1 , 500 x · 5553 
Decem1ial resheeting, etc . 
£ 
1 ,500 
Virtual cost £1 ,200 x 2·082 2 ,498 










P30) X p15 960 
Annual maintenance 
Virtual cost £50 x 26·00 1 ,300 
Pres . worth-50 years £50 x 26·00 x · 7466 X 
·5553
£5,298 x ·5553 = 2,942 
£7,047 
(a) Virtual cost = £7 ,047 . Annual cost = £281/17/7 .  
(b )  Capit alized cost for 50 years = £7 ,047 x · 8593 = £6,055 
(c) Present worth for 50 years = £6,437 . 
53\J 
£6,437 
The example given illustrates how, if present worths are taken over a limited 
period , the results may be inconclusive,  perhaps misleading. 
Amortisation. 
A project was installed at a cost of £1 ,000, borrowed by B at the rate of 5% 
from a lender S : it was agreed that sinking funds be established to amortize the 
loan in 35 years . 
(Note .-The lender at 5% wished to keep his investment intact, that is, the 
money was to be returned, en bloc, at the end of 35 years . ) 
( I . )  Compare the annual obligations of B under alternative circumstances­
(a) Reinvestment rate 5% for 35 years . 
(b)  Reinvestment rate 3% for 35 years.
(c) After paying into the sinking fund as in (b) for 20 years, the rate 
changes to 3l% for the remaining 15 years . 
(d) One-half is to be redeemed at 3 %  over 20 years ; the other half is to be 
redeemed at 3l% over the remaining 15  years . 
(II . )  After 20 years S has to sell.
What is the value of the equity to a purchaser under conditions (a) and 
(b) respectively ? 
Note .-At 3% P35 = ·5513 P20 = 1 ·2405 T15 = ·35814
At 3l% P15 = 1 ·4807 At 5% T15 = ·5190
(I . )  (a) Reinvestment at 5% for 35 years = 6 · 1055% = £61 /1 /1 per annum. 
(b )  The annual rate is 5% + 1 ·6539 = 6 ·6539% .
In other words , the annual requisite for interest and redemption is £66/10/9. 
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(c) Let x = Fraction of  £1 ,000 redeemed in 20  years
5% + x (3 ·7216) = 6-6539% 
1 ·6539 
. .  X = --
3 ·7216  
= ·4444 
: . .  4444 of capital redeemed in 20 years . 
:. ·5556 of capital to be redeemed in 15  years . 
Then for next 1 5  years the rate is 
{ 5  + ·5556 x (5· 1825) - (3·500) x ·4444 } %
= (5 + 2·879 - 1 ·555) % 
= 6·324% 
:. payment per annum = £63/4/10. 
(d) For the first 20 years the rate is { 5 %  + t (3 ·7216) } % = 6·8608%,
i .e . ,  £68/12/2 per annum. 
For the next 15 years the rate is { (5 +! (5· 1825) - t (3·50) } % = 5·8412 % ,  
i .e . , £58/8/3 per annum. 
(II . ) (a) £50 per year at 5% = ( £50 X 
1�) 
5T15 = £519 
£1 ,000 15 years hence = ·4810 x £1,000 
E = £519/-/- + £481 = £1 ,000. 
(b) £50 per year at 3% = (£50 X l�O) 3T15 = £596·9 
£1 ,000 15  years hence = ·6419 x £1 ,000
E = £596/18/- + £641/18/­
= £1 ,238/16/-. 
Refresher Example . 
Money at 4% per annum. 
. . returns every Suppose a proJect (or item) costs £1 ,000 and lasts 28 years . 
4% Tables show C28 = l ·5003 P28 = ·5003 Check C = ( 1  + P) .
Virtual Cost = £1 ,000 x 1 ·5003 = £1 ,500, say . . . . . . . . . . . . . . . . . . (i . ) 
Capitalized cost or Cost capitalized for 28 years, inversely, is 
1 
£1 ,500 x - = £1 ,000. 1 ·5 










• • 11· 
Sinking fund rate = Rate of interest} _ 401 p _ 401 . 5003 _ 201 X Perpetuance or Sinking fund index - lo X - 10 X - 10 · 
A l Returnnnua Cost. 
£1 ,000 requires 6% to finance it over 28 years .
and involves £60 per annum, i .e . ,  Annual �i;;:rn is £60.
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\ 
£40 being 4% interest on {£1,000, i .e . ,  £1,000 X unity. (
The £60 per annum 
18 
( 
£20 being 4% interest on { £500, i.e . , £1 ,000 X · 500 } (iii . )
Table of ( i . ) ,  (ii . ) ,  and (iii . ) .  
£l ,ooo} = £1 ,500 at 4% I £500 £1,000 at 6% )>all the same. 
£1 ,000 at (4% + Sinking Fund 2% ) j 
Annuity and Sinking fund. 
B hands over £1 ,000 to A for 28 year annuity. 
A pays £60 p.a.  for 28 years to B. 
i .e . ,  A pays £40 p.a .  interest at 4%
plus £20 p.a . ,  which can accumulate in a " Sinking Fund " to  £1,000 in  28 
years in B's hands . 
Absorption . 
A does not return the £1,000 which B handed to A ; in other words, the whole 
£1 ,000 is absorbed. 
Loan. 
A receives the £1 ,000 from B and gives £40 p.a.  to B indefinitely, while A 
retains £1 ,000. 
But A will return the £1 ,000 to B after the 28 years (or, indeed,  at any t;me 
arranged) .  
After 17  years . 
1 




(£1 ,000 x P28) x - = £1 ,000 x · 500 x -- = £474. 
p17 1 ·055 
Expenditure Value £1 ,000 x C28 x __!___ = £1,500 X ·35042 = £526or Seller's C u 
Total £1 ,000 
Investment 
or Buyer's Value.
Return from £526 for 1 1  years = £526 X 4% X Cu 
= £526 x (4 X 2 ·854) % = £60 p.a.  
= Annual Cost. 
Scrap Value or Returns. Say £100. 
Virtual Cost = s + (c - s) C28 = £100 + (£900) X 1 ·500 = £1 ,450.
Annual Cost = £1 ,450 x 4% = £58 . 
Equity. 
1 100 
(£60 - £58) x - = £2 x = £17·5 
Cui 4 x 2 ·854 
Check {£l,5oo£1 ,450 
£50 x Tu = £50 x ·35042 = £17·5 
Adjusted " Value " £526 - £17·5 = £509·5 .  
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TABLE OF 1 %•
i = · 0 1
Time Present Worth 'l' c a p z 
1 p " p 1 - p 1 - p iC l - ]J iP 
--- -
1 · 990 1 0 · 00990 1 0 1 · 000 1 · 0 1000 1 00 · 000 1 · 00000 
2 · 98030 · 0 1 970 50· 7 5 1  · 5075 1 49· 7 5 1  ·4975 1 
3 · 97059 ·02941 34 ·002 · 34002 33 ·002 · 3 3002
4 · 960\l8 · 03902 25 · 628 · 25628 24 ·628 · 24628
5 · 9 5 1 4 7 · 04853 20· 604 · 20604 1 9 · 604 · 1 9604
6 · 94205 ·05795 l 7 · 255 · 1 7255 1 6 · 255 · 1 6255
7 · 93272 ·06728 14 · 86:� · 14283 1 3 · 863 · 1 3 863
s · 92348 ·07652 1 3 · 069 · 1 3069 1 2 · 069 · 1 2069
9 · 9 1 434 · 08566 1 1 · 674 · 1 1 674 10 · 674 · 10674
10 · 90529 · 0947 1 10 · 5582 · 1 05582 9 · 5582 · 095582
1 1  · 89632 · 1 0368 9 · 6454 · 096454 8· 6454 · 086454
1 2  · 88745 · 1 1 255 8 · 8849 · 088849 7 · 8849 · 078849
1 3  · 87866 · 1 2 1 34 8 ·24 1[ )  · 0824 1. 5 7 · 2 4 1 5  ·072415
1 4  · 86996 · 1 3004 7 · 6901  · 076901 6 · 6901  · 06690 1 
1 5  · 86 1 35 · 1 3865 7 · 2 1 24 · 072 1 24 6 · 2 1 24 · 062 1 24 
1 6  · 85282 · 1 47 1 8 6 · 7 945 · 067945 5 · 7945 · 057945
1 7  · 84438 · 1 5562 6 ·4258 · 064258 5 ·4258 · 054258
J S  · 83602 · 1 6398 6 · 0982 · 060982 5 ·0982 · 050982
19 · 82774 · 1 7226 5 · 8052 · 058052 4· 8052 · 048052
20 · 8 1 954 · 1 8046 5 · 54 15  · 0554 1 5 4 ·5415  · 04541 5
2 1  · 8 1 1 43 · 1 8857 5 · 3031  · 05303 1 4 ·303 1 · 04303 1 
22 · 80340 · 1 9660 5 · 0864 · 050864 4· 0864 · 040864
23 · 7 9544 · 20456 4· 8886 · 048886 3 · 8886 · 038886
24 · 78757 · 2 1 243 4· 7073 · 047073 3 · 7073 · 037073
2 5  · 7 7977 · 22023 4· 5407 · 045407 3 · 5407 · 035407
2tl  · 7 7205 · 22795 4 ·3869 · 043869 3 · 3869 · 033869
27  · 7 6440 · 23560 4· 2446 · 042446 3 · 2446 · 032446
28 · 75684 ·243 1 6 4· 1 124  · 04 1 124 3 · 1 1 24 · 03 1 1 24 
29  · 74934 · 25066 3 · 9895 · 039895 2 · 9895 · 029895
30 · 74 1 9 2 · 25808 3 · 8748 · 038748 2 · 8748 ·028748
3 1  · 73458 · 26542 3 · 7676 ·037676 2 · 767() · 027676
32 · 72730 ·27270 3 · 667 1 ·03667 1 2 · 667 1  · 0266 7 1
3 3  · 72 0 1 0 · 2 7990 3 ·5727  ·035727 2 ·5727 ·025727
34  · 7 1 297 · 2 8703 3 · 4840 · 034840 2 · 4840 · 024840
35 · 70591 · 2 9409 :3-4004 ·034004 2 · 4004 · 024004
36 · 69893 · 30 1 07 3 · 3 2 1 4  · 0332 1 4 2 · 3 2 1 4  · 023214
37  · 69201 · 30799 3 · 2468 · 032468 2 · 2468 · 022468
38 · 68515 · 3 1 485 3 · 1 762 · 03 1 762 2 · 1 762 ·021 762
3 9  ·67837 · 32 1 63 3 · 1 092 · 03 1092 2 · 1092 · 02 1 092
40 · 6 7 1 65 · 32835 3 · 0456 · 030456 2 · 0456 · 020456
41 · 66500 · 33500 2 · 985 1  · 029851 1 · 9851  · 0 1 9851
42  · 65842 · 34158 2 · 9276 · 029276 1 · 92 7 6  · 0 1 9276
43 · 65 1 90 · 34810 2 · 8727 ·028727 1 · 8727 ·018727
44 · 64545 · 35455 2 · 8204 · 028204 1 · 8204 · 0 1 8204
4.5 · 63906 · 36094 2 · 7 705 ·027705 1 · 7705 · 0 1 7 705
46 · 63273 · 36727 2 · 7228 · 027228 1 · 7228 · 0 1 7228
47 · 62646 · 37354 2 · 6 7 7 1  · 026771 1 · 6771  · 0 1 6 7 7 1
4 8  · 62026 · 37974 2 · 6334 · 026334 1 · 6334 · 0 1 6334
49 · 6 1 4 1 2 · 38588 2 · 5 9 1 5  · 025915 1 · 5915  · 0 15915
;30 · 60804 · 39 1 96 2 · 55 13  · 0255 1 3 1 · 5 5 1 3  · 0 1 55 1 3
D 
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TABLE OF I t % -
i = · 0 1 2 5 i = · 0 1 2 5




iP n p 1 - p 1 - p 1 - p 
I · 9 8 7 6 5 · 0 1 2 3 5 8 1 - 000 1 · 0 1 250 80· 000 1 · 00000 
2 · 9 7546 · 02454 40· 7 5 1  · 50939 39· 7 5 1  · 49689
3 · 9 6342 ·03658 2 7 · 3 3 6  · 3 4 1 70 2 6 · 3 3 6  · 32920
4 · 95 1 52 · 04848 20·629 ·25786 1 9· 6 2 !)  · 24536
5 · 93 9 7 8 · 06022 1 6 · 605 ·20756 1 5 · 605 · 1 9506
6 · 92 8 1 7 · 0 7 1 8 3 1 3 · 923 · l  7403 12· 923 · 1 6 1 5 3
7 · 9 1 672 ·08328 1 2 · 007 · 1 5009 1 1 · 007 · 1 3 759
8 · 90540 · 09460 10· 5707 · 1 3 2 1 3 9 · 5 7 0 7  · 1 1 9 6 :3
9 · 89422 · 1 0 5 7 8 9· 4536 · l l 8 l  7 8 · 4 5 3 6  · 1 0 5 6 7
1 0  · 8 83 1 8 · l l 6 82 8· 5603 · 1 07003 7· 5603 · 09450:3
I I  · 8 7228 · 1 2 7 7 2 7 · 8295 · 09 7 8 6 8 6· 8295 · 0 8 5 3 6 8
1 2  · 86 1 5 1 · 1 3 849 7 · 2207 · 090258 6· 2207 · 0 7 7 7 5 8
1 3  · 85087 · 1 49 1 3 6 · 7057 · 0 8 3 8 2 1 5· 7057 · 0 7 1 3 2 1
1 4  · 84037 · 1 59 6 3 6· 2644 ·078305 5 · 2 644 · 065805
15 · 82999 · 1 7001 5 · 882 1 ·073526 4 · 8 8 2 1 ·06 1026
16 · 8 1 975 · 1 8025 5 . 5 4 7 7  · 0 6 9 3 4 7 4· 5 4 7 7  ·056847
1 7  · 80963 · 1 90 3 7 5 · 2 5 2 8  · 065660 4 · 2 5 2 8  · 0 5 3 1 6 0
1 8  · 7 9963 · 2 0037 4· 9908 ·062385 3 · 9908 ·049885
19 · 7 8 9 7 6 · 2 1024 4· 7564 · 059456 3· 7564 · 046956
20 · 7 8001 · 2 1 9 9 9 4 · 5 4 5 6  · 056820 3· 5456 · 044320
2 1  · 7 7038 · 2 2962 4· 3550 ·054438 3· 3550 · 0 4 1 9 3 8
22 · 7 6087 · 2 3 9 1 3 4 ·  1 8 1 8  · 052272 3 · 1 8 1 8  ·039772
2 3  · 7 5 1 47 · 24853 4·0237 · 050297 3 · 0 2 3 7  · 03 7 7 9 7
2 4  · 7 4220 · 2 5780 3 · 8 7 8 9  · 048487 2 · 8 7 8 9  · 035987
25 · 7 3303 · 2 6 6 9 7 3 · 7458 · 046823 2· 7458 ·034326
26 · 72 3 9 8 · 2 7 602 3 · 6230 · 045287 2· 6230 · 03 2 7 8 7
2 7  · 7 1 505 · 28495 3 · 5093 · 043867 2· 5093 · 0 3 1 3 6 7
2 8  · 7 0622 · 2 9 3 7 8 3 · 4039 · 042549 2 · 4039 ·030049
29 · 69750 · 30250 3 · 3058 ·041322 2 · 3058 · 028822
30 · 6 8889 · 3 1 1 1 1 3 · 2 143 · 040 1 7 9 2 · 2 143 · 02 7 6 7 9
3 1  · 6 8038 · 3 1 9 62 3 ·  1 2 8 8  · 0 3 9 1 0 9 2· 1 2 8 8  · 026609 
32 · 6 7 1 9 8 · 3 2802 3 · 0486 · 0 3 8 1 0 8 2 · 0486 · 025608
3 3  · 6 6369 - 33 6 3 1 2 · 9 7 3 4  ·0 3 7 1 6 8 J.!)734 · 024668
34 · 6 5549 · 3 445 1 2 · 9027 · 036284 1 · 9027 · 02 3 7 8 4
35 · 64740 · 3 5260 2 · 8 3 6 1  ·03 545 1 1 · 83 6 1  · 02295 1 
3 6  · 63 9 4 1 · 3 6059 2 · 7 7 3 2  · 034665 1 · 7 7 3 2  · 02 2 1 6 5
3 7  · 6 3 1 52 · 3 6848 2 · 7 1 3 8  · 03 3 9 2 3 1 · 7 1 3 8  · 02 1 42 3
3 8  · 62372 · 3 7628 2·6576 · 033220 1 · 6 5 7 6  · 020720
39 · 6 1 602 · 3 8 3 9 8 2 · 6043 ·032554 1 · 6043 · 020054
40 · 60841 · 3 9 1 5 9 2 · 5 5 3 7  · 0 3 1 9 2 1 l · 5 5 3 7  · 0 1 942 1 
4 1  · 60090 · 3 9 9 1 0 2·5057 · 03 1 32 1 1 · 5057 · 0 1 882 1 
42 · 5 9348 · 40652 2·4599 · 030749 1 · 4599 · 0 1 8249
43 · 58 6 1 6 · 4 1 384 2 · 4 1 6 4  · 030205 1 · 4 1 64 · 0 1 7 705
44 · 5 7 892 · 4 2 1 08 2 · 3 7 4 8  · 029686 1 · 3 7 4 8  · 0 1 7 1 86 
45 · 5 7 1 7 7 · 42823 2 · 3 3 5 2  · 0 2 9 1 9 0 1 · 3 352 · 0 1 6690
46 · 5 6 4 7 1 ·43529 2 · 2 9 7 3  ·0287 1 7 1 · 2 973 · 0 1 62 1 7
47 · 5 5 7 7 4 · 44226 2 · 2 6 l l  · 028264 1 · 2 6 l l  · 0 1 5764
48 · 55086 · 449 1 4 2· 2 2 6 5  · 0 2 7 8 3 1 1 · 2 265 · 0 1 5 3 3 1
49 · 54406 ·45594 2· 1 9 3 3  ·0274 1 6 1 · 1 9 3 3  · 0 1 49 1 6
50 · 5 3 7 3 4 · 46266 2· 1 6 1 4  · 0 2 70 1 8 1 · 1 6 1 4  · 0 1 45 1 8
ECONOM Y OF PDRCIIASE-Hawkrn . 
TABLE OF l! %. 
i = · 0 15 i = · 0 15
Time Present Worth T c a p z 
l - p 1 iC p iP n p l - p l - p 
1 · 98522 ·01478 67 · 667 1 · 0 1 500 66 ·667 1 · 00000 
2 · 97066 ·02934 34·085 · 5 ll28 33 ·085 ·49628
3 · 95632 · 04368 22· 892 · 34338 2 1 · 892 ·32838
4 · 942 1 8 · 05782 l 7 ·296 · 25944 1 6· 296  ·24444
5 · 92826 · 07 1 74 1 3 · 939  ·20909 1 2 · 939  · 1 9409
6 · 9 1 454 ·08546 l l · 702 · l 7553 10· 702 · 1 6053
7 · 90103 ·09897 10 · 1 038  · 15 156 9 · 1 038  · 1 3656
8 · 88771 · 1 1229 8 · 9056 · 1 5358 7 · 9056 · l l 858
9 · 87459 · 12541 7· 9740 · 1 1961 6 ·9740 · 1046 1 
lO · 86167 · 1 3833 7 ·2290 · 108434 6 ·2290 · 093434
I I  · 84893 · 1 5107 6 · 6 1 96 · 099294 5 ·6 196  · 084294
1 2  · 83639 · 1 6361 6· 1 120 ·091 680 5·  l l 20 · 076680
1 3  · 82403 · l 7597 5 · 6827 ·085240 4·6827 ·070240
1 4  · 8 l l 85 · 1 8 8 1 5 5 · 3 149  ·079723 4· 3 1 49 ·064723
1 5  · 79985 ·200 1 5 4·9963 · 074944 3 · 9963 ·059944
1 6  · 78803 · 2 l l97 4· 7 1 7 7  · 070765 3 · 7 1 7 7  ·055765
1 7  · 77639 ·22361 4·4720 · 067080 3·4720 ·052080
1 8 · 7649 1 ·23509 4 ·2537 · 063806 3 ·2537 ·048806
1 9  · 75361 ·24639 4·0586 · 060878 3 ·0586 · 045878
20 · 74247 ·25753 3 ·8831  · 058246 2 ·8831  · 043246
2 1  · 7 3 1 50 · 26850 3 · 7244 · 055866 2 · 7244 · 040866
22 · 72069 ·27931 3 ·5802 ·053703 2 · 5802 · 038703
23 · 7 1 004 · 28996 3 ·4487 · 05 1 73 1 2 ·4487 ·036731
24 · 69954 · 30046 3 ·3283 · 049924 2 ·3283 · 034924
25 · 6892 1 · 3 1079 3 · 2 1 7 6  · 048263 2 · 2 1 7 6  ·033263
26  ·67902 · 32098 3· 1 155  · 046732 2 · l l55 ·03 1 732
2 7  · 66899 · 33 101 3 ·02 1 0  · 0453 1 5 2 ·02 10  · 0303 1 5
2 8  · 65910 · 34090 2 · 9334 · 044001 1 · 9334 ·029001
29  · 64936 · 35064 2 · 85 1 9  · 042779 1 · 85 1 9  ·027779
30 ·63976 ·36024 2 · 7759 ·041639 1 · 7759 ·026639
3 1  · 6303 1 · 36969 2 · 7050 ·040574 1 · 7050 ·025574
32 · 62099 · 37901 2 · 6385 · 039577 1 · 6385 ·024577
33 · 6 l l 82 · 388 18 2 · 5761  · 038641 1 · 5 7 6 1  · 023641
34 · 6027 7 · 39723 2 ·5 1 75 · 037762 1 · 5 1 75 ·022762
35 · 59387 ·406 1 3 2 · 4622 · 036934 1 · 4622 · 02 1 934
36  · 58509 ·41491 2 ·4 102 ·036152 1 · 4 1 02 · 02 1 152
37  ·57644 · 42356 2 · 36 10  · 0354 1 4 1 · 3 6 1 0  · 02041 4 
3 8  · 56792 ·43208 2 · 3 1 44 ·0347 1 6 1 · 3 144 · 0 1 9 7 1 6
39  · 55953 · 44047 2 ·2703 · 034055 1 · 2 703 · 0 1 9055
40 · 55126 ·44874 2·2285 · 033427 1 · 2285 ·01 8427
41 · 543 1 2 · 45688 2 ·  1887  ·032831 . 1 · 1887  ·0 17831
42  ·53509 · 46491 2 · 1 5 1 0  ·032264 l · 1 5 1 0 · 0 1 7264
43 · 52 7 1 8 · 47282 2 · 1 150  ·03 1 725 1 - 1 150 ·0 1 6725
44 · 5 1 939 ·4806 1 2 ·0807 · 03 1 2 1 0 1 · 0807 · 0 16210
45 · 5 l l  72 ·48828 2 ·0480 ·030720 1 · 0480 · 0 1 5720
46 ·504 1 5 · 49585 2 ·0168  ·030251 1 · 0 168  · 0 1 5251
47 ·49670 · 50330 1 · 98690 · 029803 ·98690 ·014803
48 ·48936 ·5 1064 1 · 95833 · 029375 · 95833 · 0 1 4375
49 ·482 1 3 · 5 1 787 1 · 93099 · 028965 · 93099 · 0 1 3965
50 · 47500 · 52500 1 · 90478 ·028572 · 90478 · 0 1 3572
E C O N O M Y  O F  P U RCHA SE-Hnwl, r11 . 
TABLE OF 2 %. 
i = · 02 i = · 02 .
Tin1c Present Worth �l' c a p z 
1 p n JI 1 - p 1 - p iC 1 - p iP 
1 · 98039 · 0 1 9 6 1 5 1 · 000 1 · 02000 50· 000 1 · 00000 
2 · 96 1 1 7 · 03883 25 · 752  · 5 1 505 24 ·752  · 49505
3 · 94232 · 05768 l 7 · 3 3 8  · 34676 1 6 · 338  · 32676
-± · 92385 ·07615 1 3 · 1 3 1  · 26262 12 · 1 3 1  · 24262
5 · 90573 · 0942 7 10 · 6079 · 2 1 2 1 6 9 · 6079 · 1 92 1 6
6 · 88797 · 1 1 203 8 · 9263 · 1 7 853 7 · 9263 · 1 5853
7 · 87056 · 1 2 944 7 · 7256 · 1 545 1 6 · 7256 · 1 3451
8 · 85349 · 1 465 1 6 · 8255 · 1 365 1 5 · 8255 · 1 165 1
9 · 83676 · 1 6324 6·  1 258 · 1 2252 5 ·  1 2 58 · 1 0252
10 · 82035 · 1 7965 5 · 5663 · 1 1 1 3 2 7 4· 5663 · 091327
1 1  · 80426 · 1 9574 5 ·  1089 · 1 02 1 7 8 4· 1089 ·082 1 78 
1 2  · 78849 · 2 1 1 5 1 4· 7280 · 094560 3 · 7280 · 074560
1 3  · 77303 · 22697 4· 4059 ·088 1 1 8 3 · 4059 · 068 1 1 8
1 4  · 75788 · 242 1 2 4 ·  1 3 0 1  · 082602 3 · 1 301  · 062602
1 5  · 74301 · 25699 3 · 8 9 1 3  · 07 7825 2 · 8 9 1 3  ·05782;) 
1 6  · 72 845 · 2 7 1 55 3 · 6825 · 0 73650 2 · 6825 · 053650
1 7  · 7 1 4 1 6 · 2 8584 :3 ·4985 ·069970 2 ·4985 · 049970
1 8  · 700 1 6 · 29984 3 · 3 3 5 1  · 066702 2 · 3351  · 046702
1 9  · 68643 · 3 1 357 3 ·  1891  · 063782 2 · 1 89 1  ·043782
20 · 67297 · 32703 3 · 0578  · 06 1 157 2 ·0578  · 04 1 1 5 7
2 1  · 65978 · :34022 2 · 9392 · 058785 l · 9392 ·038785 
22  · 64684 · 35 3 1 6 2 · 8 3 1 6  · 05663 1 1 · 8 3 1 6  · 03663 1 
23  · 63 4 1 6 · 36584 2 · 7334 · 054668 1 · 7334 · 034668
24 · 62 1 72 · 37828 2 · 6436 · 0528 7 1 1 · 6436 ·03287 1 
25 · 6095'3 · 39047 2 · 5610  · 0 5 1 220 1 · 56 10  · 03 1 220
26  · 59758 · 40242 2 · 4850 · 049699 1 · 4850 · 029699
2 7  · 5 8586 · 4 1 4 1 4 2 · 4 1 47 · 048293 1 · 4 1 47 ·028293
28 · 57437 · 42563 2 · 3495 · 046990 1 · 3495 · 026990
29  · 563 1 1 · 43689 2 · 2889 · 0457 7 8 1 · 2889 · 025778
30  · 55207 · 44793 2 · 2325 · 044650 1 · 2325 · 024650
:31 · 54 1 25 ·45875 2 · 1 798 · 043596 l ·  1 798 ·023596
:32 · 5306:> · 46937 2 ·  1 3 05 · 0426 1 1 1 - 1 305 ·0226 1 1
;{3 . ;)2023 ·47977 2 · 0843 ·041687 1 · 0843 · 02 1 687
34 · 5 1 003 · 48997 2 · 0409 · 0408 1 9 1 · 0409 · 0208 1 9
3 5  · 50003 ·49997 2 ·000 1 · 040002 1 · 000 1 · 020002
36 · 49022 · 50978 1 · 96 1 64 · 039233 · 96 1 64 · 0 1 9233
37 ·4806 1 · 5 1 939 1 · 92534 · 038507 · 92534 · 0 1 8507
38 · 47 1 1 9 ·52881 1 · 89 1 03 · 03782 1 · 8 9 1 03 · 0 1 782 1 
39  · 4 6 1 95 · 53805 1 · 85856 ·037 1 7 1 · 85856 · 0 1 7 1 7 1
40 · 45289 · 547 1 1 1 · 82779  · 036556 · 82779 · 0 1 6556
41 · 4440 1 · 55599 1 · 79860 ·035972 · 7 9860 · 0 1 5972
42 · 43530 · 56470 1 · 7 7086 ·0354 1 7 · 7 7086 ·0 15417
43  · 42677 ·57323 1 · 74450 · 034890 · 74450 · 0 1 4890
44 · 4 1 840 · 5 8 1 60 1 · 7 1 940 · 034388 · 7 1 940 · 0 14388
45 · 4 1 020 · 5 8980 1 · 69548 ·033910 · 69548 · 0 1 3 9 1 0
46 · 402 15 · 59785 1 · 67267 · 033453 · 67267 · 0 1 3453
47 · 39427 · 60573 1 · 65090 ·03301 8 · 65090 · 0 1 3 0 1 8
48  · 38654 · 6 1 346 1 · 63009 ·032602 · 63009 · 0 1 2602
49 · 3 7 896 · 6 2 1 04 1 · 6 1 020 ·032204 · 61020 · 0 1 2204
50 · 3 7 153 · 62847 1 · 59 1 1 6  · 03 1 823 · 59 1 1 6 · 0 1 1 82 3
ECONOMY O F  PUHCHA SE-Haw/,;r n .  3 7  
'fABLE O F  2} % · 
i = · 025 
Tirne Present \Vorth 1' c " ./' z 
n p 1 - p 
l 
1 - ]J iC 
p iP 1 - p 
1 · 9 7 5 6 1 · 02439 4 1 · 000 1 · 02500 40· 000 l · 00000 
2 · 95 1 8 1 · 048 1 9 2 0 · 7 5 3  · 5 1 8 83 l 9 · 7 5 3  · 4!J 3 8 3
3 · 92860 · 07 1 40 1 4· 005 · 3 50 1 4 1 3 · 005 · 3 25 1 4
4 · 90595 · 09405 1 0· 63 2 7  · 26 5 8 2 9 · 6 3 2 7  · 24082
5 · 8 8 3 8 5 · 1 1 6 1 5 8· 6099 · 2 1 52 5 7 · 609!J · 1 902;) 
6 · 8 6230 · 1 3 7 7 0 7 · 2620 · 1 8 1 5 5 6 · 2620 · 1 565.'i
7 · 84 1 2 7 · 1 5 8 7 3 6 · 2 9 9 8  · 1 5 750 5 · 2 9 9 8  · 1 3 250
8 · 82075 · 1 7 925 5 · 5 7 8 7  · 1 3 947 4 · 5 7 8 7  · 1 1447
9 · 80073 · 1 99 2 7 5 · 0 1 8 3  · 1 2546 4 · 0 1 8:3 · 1 0046
1 0 · 7 8 1 20 · 2 1 880 4 · 5 7 0 3  · 1 1 4259 3· 5703 · 0 89259
1 1  · 7 62 1 4 · 2 3 7 8 6 4 · 2042 . J 0 5 1 0 6 3 · 2042 · 0 80 1 0 6
1 2  · 74356 · 2 5644 3 · 8995 ·097487 2 - 8 9 9'5  · 0 7 2 4 8 7
1 3  · 7 2542 · 2 74 5 8 3 · 64 1 9  · 0 9 1 048 2 · 6 4 1 9  · 066048
1 4 · 70 7 7 3 · 2 9 2 2 7 3 · 42 1 5  · 0 8 5 5 3 7 2 - 4 2 1 5  · 0605 3 7
1 5  · 690�7 · 30953 3 · 2 3 0 7  · 08 0 7 6 6 2 . n o 1  · 05 5 7 6 6
1 6 · 6 7 3 6 2 · 3 2 6 3 8 3 · 0640 · 0 7 6 5 9 9 2 · 0640 · 0 5 1 5 9 9
1 7  · 65720 · 3 4280 2 · 9 1 7 1  · 0 7 2 !J 2 8 1 · 9 1 7 1  · 0 4 7 9 2 8
1 8  · 64 1 1 7 · 35 8 8 3 2 · 7 8 6 8  · 069670 1 · 7 8 6 8  · 044670
1 9  · 62553 · 3 7447 2 · 6704 · 0 6 6 7 6 1 1 · 6704 · 04 1 7 6 1
2 0  · 6 1 02 7 · 3 8 9 7 3 2 · 5 6 5 9  · 064 1 4 7 1 · 56 5 9  · 0 3 9 1 4 7
2 1  · 5 9 5 3 9 · 4046 1 2 · 4 7 1 5  · 0 6 1 7 8 7 l - 4 7 1 5  · 03 6 7 8 7
2 2  · 5 80 8 6 · 4 1 9 1 4 2 · 3 8 5 9  · 059647 1 · 3 8 5 9  · 034647
2 3  · 5 6 6 7 0 · 43330 2 · 30 7 9  · 0 5 7 6 9 6 1 · 3079 · 0 3 2 6 9 6
2 4  · 55 2 8 8 · 447 1 2 2 · 2 3 6 5  · 0 5 5 9 1 3 1 · 2365 · 0309 1 3
2 5  · 5 3 9 3 9 · 4606 1 2· 1 7 10 · 054276 l ·  1 7 1 0  · 0 2 9 2 7 6
2 6  · 5 2623 · 4 7 3 7 7 2 ·  1 1 0 7  · 0 5 2 7 6 9 1 · 1 1 07 · 02 7 7 6 9
2 7  · 5 1 340 · 48660 2 · 055 1 · 05 1 3 7 7 1 · 055 1 · 0 2 6 3 7 7
2 8  · 50088 · 499 1 2 2 · 0035 · 050088 1 · 003.5 · 02;) 0 8 8
2 9  · 48 8 6 6 · 5 1 1 3 4 1 · 95565 · 04889 1 · 95565 · 0 2 3 8 9 1 
30 · 4 7 6 7 4 · 5 2 3 2 6 1 · 9 1 1 1 0 · 04 7 7 7 8 - 9 1 1 1 0 · 0 2 2 7 7 8
3 1  · 4 65 1 1 · 5 3489 1 · 8695 6 · 04 6 7 :3 9 · 86956 · 02 1 7 3 9
3 2  · 4 5 3 7 7 · 54623 1 · 8307 3 · 04 5 7 6 8 · 83073 · 0 20768
33 · 44270 · 55 7 3 0 1 · 7943 8 · 044859 . 79438 · 0 1 98 5 9
3 4  · 43 1 9 1 · 5 6809 1 - 7 602 7 · 044007 · 76027 · 0 1 9007
35 · 42 1 3 7 · 5 7 8 6 3 1 - 72822 · 043206 · 7 2 8 2 2 · 0 1 82 0 6
3 6  · 4 1 1 09 · 5 8 8 9 1 1 - 69806 · 042452 · 69806 · 0 1 7452
37 · 40 1 07 · 59 8 9 3 1 · 66964 · 04 1 7 4 1 · 66964 · 0 1 6 7 4 1
3 8  · 3 9 1 2 8 · 60 8 7 2 1 · 64280 · 04 1 070 · 64280 · 0 1 60 7 0
3 9  · 3 8 1 74 · 6 1 82 6 1 · 6 1 74 5  · 040436 · 6 1 745 · 0 1 54 3 6
4 0  · 3 7 243 · 62 7 5 7 1 · 59345 · 03 9 8 3 6 . 59345 · 0 1 4 8 3 6
4 1  · 3 6 3 3 5 · 63665 1 · 5 707 1 ·039268 · 5707 1 · 0 1 42 6 8
42 · 3 5448 · 64552 1 · 549 1 5  · 0 3 8 7 2 9 · 5 49 1 5 · 0 1 3 72 9
4 3  · 34584 · 654 1 6 1 · 52 8 6 8  · 03 82 1 7 · 52 8 6 8 · 0 1 3 2 1 7
44 · 3 3 740 · 66260 1 - 5092 1 · 03 7 7 3 0 · 50 9 2 1 · 0 12 7 3 0
45 · 3 2 9 1 7 · 6 7083 1 · 49070 · 0 3 7 2 6 8 · 49070 · 0 1 22 6 8
4 6  · 32 1 1 5 · 6 7 8 8 5 1 · 47 3 0 7  · 03 6 8 2 7 · 4 7307 · O l  1 82 7
4 7  · 3 1 3 3 1 · 68669 1 · 45 6 2 7  · 036407 · 45 6 2 7 · 0 1 1 40 7
4 8  · 30567 · 69433 1 · 44024 · 036006 · 44024 · 0 1 1006
4 9  · 2 9 82 2 · 70 1 7 8 1 · 42494 · 035623 · 42494 · 0 1 06 2 3
50 · 2 9094 · 7 0906 1 · 4 1 0 3 2  · 03 5 2 5 8 · 4 1 032 · 0 1 02 5 8
38  ECONO M Y  O F  P U R CHA SE-Haw ken.
TABLE OF 3 %· 
i = · 03 i = ·03 I 
Ti1ne Present Worth T c a p z 
1 
iC p iP n p 1 - p 1 - p 1 - p 
-----
1 · 97087 ·029 1 3 34· 333 1 ·03000 33 .333  1 · 00000 
2 · 94260 ·05740 l 7· 420 · 52261 1 6 · 420 · 49261
3 · 9 1 5 1 4 ·08486 1 .1 - 784 · 35353 10 · 784 · 32353
4 · 88849 · 1 1 1 5 1 8 ·9676 ·26903 7 · 9676 · 23903
5 · 86261 · 1 3739 7 · 2 785 · 2 1 835 6 · 2785 · 1 8835
6 · 83748 · 1 6252 6 ·  1533  · 1 8460 5· 1533  · 1 5460
7 · 8 1 309 · 1 8691 5 · 3502 · 1 6051 4· 3502 · 1 3051
8 · 78941 · 2 1059 4· 7485 · 1 4246 3 · 7485 · 1 1 246
9 · 76642 ·23358 4 ·281 1 · 1 2 8434 3 · 28 1 1  ·098434
1 0  · 74409 · 25591 3 · 9077 · 1 1 72 3 1 2 · 9077 ·08723 1 
1 1  · 72242 · 27758 3 · 6026 · 1 08077 2 · 6026 · 078077
1 2  · 70 1 3 8 · 29862 3 · 3487 · 100462 2 · 3487 · 070462
1 3 · 68095 · 3 1 905 3· 1 343 · 094030 2· 1 343 · 064030
1 4  · 66 1 1 2 · 33888 2 · 9509 ·088526 1 · 9509 ·058526
1 5  · 64 186 · 35 8 1 4 2 · 7922 ·083767 1 - 7922 ·053767
16 · 62 3 1 7 · 37683 2 · 6537  ·0796 1 1 1 · 6537 · 0496 1 1
1 7  · 60502 · 39498 2 ·53 1 8  · 075953 1 · 5 3 1 8  · 045953
1 8  · 58739 · 4 1 2 6 1 2 ·4236 ·072709 1 · 4236 · 042709
1 9  · 57029 · 42971 2 · 3271  · 069814 1 · 32 7 1  ·0398 1 4
2 0  · 55368 · 44632 2 · 2405 ·0672 1 6 1 · 2405 ·0372 1 6
21  ·53755 · 46245 2 · 1 624 · 064872 1 · 1 624 · 034872
22 · 5 2 1 89 ·478 1 1 2 ·09 1 6  · 062747 1 · 0 9 1 6  · 032747
23 · 50669 ·4933 1 2 ·027 1 · 0608 1 4 1 · 027 1 .'0308 1 4
2 4  · 49 1 93 · 50807 1 · 96825 · 059047 · 96825 · 029047
25 · 47761 · 52239 l · 9 1426 · 057428 · 9 1426 · 027428
26 · 46369 · 5363 1 1 · 86461 · 055938 · 8646 1 · 025938
27 · 45019 ·54981 1 · 8 1 8 8 1 · 054564 · 8 1 88 1 · 024564
28 · 43708 · 56292 1 - 77644 · 053293 · 7 7644 ·023293
29 · 42435 · 57565 1 - 73 7 1 6 ·052 1 1 5 · 7 3 7 1 6 ·022 1 1 5 
30 · 4 1 1 99 · 5880 1 1 - 70064 · 05 1 0 1 9 · 70064 · 0 2 1 0 1 9
3 1  · 39990 · 6000 1 1 · 66663 · 049999 · 66663 · 0 1 9999
32 · 3 8834 · 6 1 166 1 · 63489 · 049047 · 63489 · 0 1 9047
3 3  · 3 7 703 · 62297 1 · 60520 · 048 156 · 60520 · 0 1 8 1 5 6
34  · 36605 · 63395 1 · 57740 · 047322 · 57740 · 0 1 7322
35  · 35538 · 64462 1 · 55 1 3 1  · 046539 · 55 1 3 1 · 0 1 6539
36  · 3 4503 · 65497 1 · 52679 · 045804 · 52679 · 0 1 5804
37 · 3 3498 · 66502 1 - 50372 ·045 1 1 2 · 50372 · 0 1 5 1 1 2
38  · 32523 · 67477 1 · 4 8 1 9 8  · 044459 · 4 8 1 98 · 0 1 4459
39 · 3 1575 · 68425 1 · 46 1 46 · 043844 · 46 1 46 · 0 1 3844
40 · 30656 · 69344 1 · 44208 · 043262 · 44208 · 0 1 3262
41  · 29763 · 70237 1 · 42375 ·042 7 1 2 · 42375 · 0 1 2 7 1 2
42 · 2 8896 · 7 1 104 1 · 40639 ·042 1 92 · 40639 · 0 1 2 1 92 
43 · 28054 · 7 1 946 1 · 38994 ·041698 · 3 8994 · 0 1 1698
44 · 27237 · 72763 1 · 37433 · 04 1 230 · 3 7433 · 0 1 1 230
45 ·26444 · 73556 1 · 35951  · 040785 ·35951 · 0 10785
46 · 25674 · 74326 1 · 34542 · 040363 · 34542 · 0 1 0363
47 · 24926 · 75074 1 · 3 3202 · 039961 · 33202 ·00996 1 
48 · 24200 · 75800 1 · 3 1 926  ·039578 · 3 1 926 ·009578
49 · 23495 · 76505 1 · 307 1 1  ·0392 1 3 · 307 1 1 · 0092 1 3
50 · 22 8 1 1 · 7 7 1 89 1 · 29552 · 038866 · 29552 · 008866
ECONOMY OF PURCHASE-Hawken. 39 
TABLE 01' 3! % · 
i = · 035 i = · 035 
Tim_c Present Worth 'l' c a p z 
l p iP n ]J l - p 1 - p  iC l - p ----
l · 96 6 1 8 · 03 3 8 2 2 9 - 5 7 2  1 · 03500 2 8 · 5 7 2  1 · 00000 
2 · 9 335 1 · 06649 1 5 · 040 · 52640 1 4 · 040 · 49 1 40 
3 · 90 1 94 · 09806 10·  1 9 8 1  · 35693 9 · 1 9 8 1  · 3 2 1 9 3
4 · 8 7 1 44 · 1 2 856 7 · 7 7 8 6  · 2 7225 6 · 7 7 8 6  · 2 3 7 2 5
5 · 84 19 7 · 1 5 803 6 · 3 2 80 · 2 2 1 48 5 · 3280 · 1 8648
6 · 8 1 3 50 · 1 8650 5 · 3 6 1 9  · 1 8 7 6 7 4 · 3 6 1 9  · 1 5 2 6 7
� · 7 8599 · 2 1 4 0 1 4 · 6 7 2 7  · 1 6354 3 · 6 7 2 7  · 1 2 854. 
8 · 7 5 9 4 1 · 24059 4 ·  1 5 6 5  · 1 4548 3 ·  1 565 · 1 1 048
9 · 7 3 3 7 3 · 2 6627 3 · 7 5 5 6  · 1 3 1 446 2 · 7 5 5 6  · 096446
1 0 · 70892 · 2 9 1 08 3 · 4 3 5 5  · 1 20241 2 · 4355 ·08524 1 
1 1  · 6 8495 · 3 1 50i) 3· 1 74 1  · 1 1 1 0 9 2 2 ·  1 74 1  · 076092
1 2  · 6 6 1 1 8 · 3 3822 2 · 95 6 7  · 1 03484 1 · 95 6 7  · 068484
1 3  · 6 3940 · 3 6060 2 · 7 7 3 2  · 097062 1 · 7 7 3 2  ·062062
1 4  · 6 1 7 7 8 · 3 8222 2 · 6 1 6 3  · 0 9 1 5 7 1 1 · 6 1 63 · 05 65 7 1
l.'i · 5 9689 · 403 1 1 2 · 4807 · 0 86825 1 · 4807 · 0 5 1 825
1 6  · 5 7 6 7 1 · 42 3 2 9 2 · 3 6 2 4  · 082685 1 · 3624 ·047685
1 7  · 5 5 720 · 44280 2 · 2 5 8 4  · 0 7 9043 1 · 2584 · 044043
1 9  · 5 3 8 3 6 · 4 6 1 64 2 · 1 662 · 07 5 8 1 7 l ·  1 6 6 2  · 0408 1 7
1 9  · 5 20 1 6 · 4 7 9 8 4 2 · 0840 · 0 7 2 940 1 · 0840 · 03 7 940
20 · 50257 · 49743 2 · 0 1 0 3  · 0 70 3 6 1 1 · 0 1 0 3  ·035 3 6 1
2 1  · 48 5 5 7 · 5 1 443 1 · 94390 · 068037 · 94390 · 03 3 0 3 7
2 2  · 4 69 1 5 · 5 3085 1 · 8 8 3 7 7  · 065932 · 8 8 3 7 7 ·030932
2 3 · 45 3 2 9 · 5 4 6 7 1 1 · 82 9 1 1  · 0640 1 9 · 829 1 1 ·0290 1 9
2 4  · 4 3 7 9 6 · 5 6204 1 · 7 7 922 · 06 2 2 7 3 · 7 7922 · 0 2 7 2 7 3
:2.') · 423 1 5 · 5 7685 1 · 7 3 3 5 4  · 060674 . 7 3 3 5 4 · 0 2 5 6 7 4
2 6  · 40884 · 59 1 1 6 1 · 69 1 5 8  · 059205 · 6 9 1 5 8 · 024205
27 · 3 9 5 0 1 · 60499 1 · 65293 · 05 7 852 · 6 5293 · 022852
2 8  - :3 8 1 6 5 · 6 1 83 5 l · 6 1 722 · 056603 · 6 1 72 2 · 02 1 603
29 · 3 6 8 7 5 · 63 1 25 1 · 5 84 1 5  · 055445 · 5 8 4 1 5 · 020445
30 < 3 5 6 2 8 · 64 3 7 2 1 · 55347 · 0543 7 1 · 5 5 3 4 7 · 0 1 9 3 7 1
3 1  · 3 4423 · 65 5 7 7 1 · 52493 · 0 5 3 3 7 2 · 52493 · 0 1 83 7 2
:� 2 · 3 3259 · 66 7 4- 1 1 · 49 8 3 3  · 052442 · 49 8 3 3 · 0 1 7442
33 · 3 2 1 34 · 6 7 8 6 6 1 · 47 3 5 0  · 0 5 1 5 7 2 · 47350 · 0 1 65 7 2
:H · 3 1 048 · 6 8952 1 · 45028 · 050760 · 45028 · 0 1 5 7 6 0
:3 5  · 2 9 9 9 8 · 70002 1 · 42 8 5 2  · 049998 · 42852 · 0 1 49 9 8
3 6  · 2 89 8 3 · 7 1 0 1 7 1 · 408 1 2  · 049284 · 40 8 1 2 · 0 1 42 8 4
3 7  · 2 8003 · 7 1 9 9 7 1 · 3 8 8 9 5  · 0486 1 3 · 3 8895 · 0 1 3 6 1 3
3 8  · 2 7 056 · 7 2944 1 · 3 7 092 · 04 7 9 8 2 · 37092 · 0 1 2 9 8 2
3!l · 2 6 J 4 1 · 7 3 8 5 9 1 · 3 5 3 9 4  · 04 7 3 8 8 · 3 5 3 9 4 · 0 1 2 3 8 8
4 0  · 2 5 2 5 7 · 7 4743 1 · 3 3 7 92 · 046827 · 3 3 7 9 2 · 0 1 1 82 7
4 1  · 2 440:3 · 75 5 9 7  1 · 3 2 2 8 1  · 046298 · 32 2 8 1 · 0 1 1 2 9 8
4 2  · 2 3 5 7 8 · 7 6422 1 · 30852 · 04 5 7 9 8 · 30852 · 0 1 0 7 9 8
43 · 2 2 7 8 1 · 7 72 1 9 1 · 2 9 5 0 1  · 045325 · 29 5 0 1 · 0 1 0325
44 · 2 2 0 1 0 · 7 7 990 1 · 28222 · 044878 · 2 8222 ·009878
45 · 2 1 2 6 6 · 7 8 7 3 4 1 · 2 7 0 1 0  · 044453 · 2 7 0 1 0 · 009453
4 6  · 20547 . 7 9453 l · 25860 · 04405 1 · 25 8 6 0 · 00905 1 
4 7  · 1 98 5 2 · 80 1 4 8 1 · 24 7 6 9  · 04 3 669 · 24 7 6 9 · 008669
48 · 1 9 1 8 1 · 80 8 1 9 1 · 2 3 7 3 3  · 043306 · 2 3 7 3 3 · 008306
49 · l 85 3 2 · 8 1 468 l · 2 2 748 · 042962 · 2 2 7 4 8 ·007962
50 · 1 7 905 · 82095 1 · 2 1 8 1 1  · 042634 · 2 1 8 1 1 · 0 0 7 6 3 4
40 ECONOM Y OF P URCHA SE-Ilawken.  
TABLE OF 4 %·i = · 04 i = ·04
Tin1c Present Worth T c " p z 
1 iC 
}J 
iP n ]J l - p 1 - }J l - p -----
------
-- ---
l · 96 1 54 · 03846 2 6 · 000 1 · 04000 2 5 · 000 1 · 00000 
2 · 9 2456 · 07544 1 3 · 255 · 5 3020 1 2 ·  2 ,;5 · 49020 
3 · 8 8900 · 1 1 1 00 9 · 008 7 · 3 6305 8 · 0087 · 3 2 03 5 
4 · 85480 · 1 4520 6 · 8 8 7 2  · 2 7 549 5 · 8 .8 7 2  · 235Ml 
5 · 82 1 9 3 · 1 7 807 5 · 6 1 5 7  · 2 2463 4 · 6 1 5 7  · l 846:{ 
6 · 7 903 1 · 20969 4 · 7 6 90 · 1 90 7 6 3 · 7690 · 1 50 7 6
7 · 7 5992 · 2 4008 4·  1 652 · 1 66 6 1 :3· 1 652 · 1 2 6 6 1 
8 · 7 3069 · 2 693 1 3 · 7 1 3 2  · 1 4 853 :2-7 1 3 2 · 1 0853
9 · 70259 · 2 9 7 4 1 3 · 3623 · 1 3449:1 2 · 3623 · 094493 
1 0  · 6 755 6 · 3 2444 3 · 0823 · 1 2 3 2 9 1 2 · 0823 · 0 8 3 2 9 1 
11 · 64958 · 3 5042 2 · 8 5 3 7  · 1 1 4 1 49 1 · 8 5 3 7  · 07 4 1 4 9
1 2  · 62460 · 3 7540 2 · 6 6 3 8  · 1 06552 l · 6 638 . · 0665 5 2
1 3  · 60057 · 3 9943 2 · 5036 · 1 00 1 44 1 · 503fi · 0 60 1 44 
1 4  · 5 7 7 4 8 · 42252 2 · 3 6 6 7  · 094669 1 · :3 6 6 7  · 054 669
1 5  · 55 5 2 6 · 44474 2 · 2485 · 08994 1 1 · 2485 ·04994 l 
1 6  · 5 3 3 9 1 · 46609 2 ·  1 455 · 0 85820 l ·  1 455 · 045820 
1 7 · 5 1 3 3 7 · 48 6 6 3 2 · 0550 · 0 8 2 1 9 9 1 · 0550 · 0 42 1 9 9 
1 8 · 49 3 6 3 · 50 6 3 7 1 · 97483 · 0 7 8993 · 9 7483 · 03 8 9 9 3
1 9 · 4 7464 · 52 5 3 6 l · 90347 · 0 7 6 1 3 9 · 90:347 · 0 3 6 1 3 9
20 · 45 6 3 9 · 54 3 6 1 1 · 83954 · 0 7 3 5 8 2 · 8 3954 · 0 3 3 5 8 2
2 1  · 4 3 8 8 3 · 5 6 1 1 7 1 - 78200 · 0 7 1 2 8 0 · 7 8200 · 0 3 1 2 80 
2 2  · 42 1 96 · 5 7 804 1 - 7 2 9 9 7  · 0 6 9 1 9 9 · 7 29 9 7 · 029 1 99 
23 · 40 5 7 3 · 59427 1 · 6 8 2 7 3  · 067309 · 6 s 2 n · 02 7 3 0!) 
2 4  · 3 9 0 1 2 · 60988 1 · 6 3 9 6 7  · 0 6 5 5 8 7 · 6 3 9 6 7 · 02 :358 7 
25 · 3 7 5 1 2 · 62488 1 · 60030 · 0640 1 2 · 60030 · 0240 l :l
2 6  · 3 6069 · 6 :393 1 1 · 564 1 8  · 06 2 5 6 7 · 5 64 1 8 · 0 2 2 5 6 7
2 7  · 3 4682 · 653 1 8 1 · 53096 · 0 6 1 23 9 · 5 :3 0 !) 6 - 02 1 2 :rn
2 8 · 3 3348 · 66652 1 · 50032 · 0600 1 3 · 50032 · 0 2 00 1 :3 
2 9 
· 3)?{5 
· 6 7 9 3 5 1 · 47200 · 05 8 8 8 0 · 4 7200 · 0 1 8 8 8 0
3 0 
· :i f'.3 2 
· 6 9 1 6 8 1 · 44575 · 05 7 8 30 · 44 5 7 5 · 0 1 7 8 30 
;31 · 2 9646 · 70354 1 · 42 1 3 8  · 056855 · 4 2 1 38 · 0 1 6 8 .5 6
;32 · 2 8506 · 7 1 494 1 · 3 9 8 7 2  · 055949 .; 3 9 3 7 2 · 0 1 5949 
3 3  · 2 7409 · 7259 1 1 · 3 7 7 5 9  · 055 1 04 · 3 7 7 :) 9 · O l ii l 0 4
;34 · 2 6 3 5 5 · 7 3645 1 · 3 5 7 8 7  · 0543 1 5 · 3 5 7 8 7 · 0 1 43 l i)
;3 5 · 25342 · 74658 1 · 33943 · 05 3 5 7 7 · 3 3943 · 0 1 3 5 7 7
3 6  · 24 3 6 7 · 75 6 3 3 1 · 32 2 1 7  · 05 2 8 8 7 · 3 2 2 1 7 · 0 1 2 8 8 7
3 7  · 23430 · 7 6 5 7 0 1 · 30599 · 052240 . ;30599 · 0 1 2240
3 8  · 2 2529 . 7 747 1 1 · 29080 · 05 1 632 · 2 9080 · O l l 6 3 2
:rn · 2 1 662 · 7 8 3 3 8 1 · 2 7 6 5 2  · 0 5 1 0 6 1 ' 2 7 6 5 2 · O  1 1 0 6 1
40 · 20829 · 7 9 1 7 1 1 · 26309 · 050523 · 2 6309 · 0 1 0 5 2 :3 
4 1  · 2002 8 · 7 9 9 7 2 1 · 25043 · 0500 1 7 · 2 5043 · 0 1 00 1 7
42 · 1 92 5 7 · 80743 1 · 2 3 8 5 1 · 049540 · 2 3 8 5 1 · 009540 
43 · 1 85 1 7 · 8 1 483 1 · 22 7 2 5  · 049090 · 2 2 7 25 · 009090 
44 · 1 7 805 · 82 1 95 1 · 2 1 6 6 1  · 048665 · 2 1 6 6 1 · 00866ii 
45 · 1 7 1 20 · 82880 1 · 20 6 5 6  · 048262 · 20656 · 00 8 2 6 2
46 · 1 646 1 · 83539 1 · 1 9 705 · 04 7 8 8 2 · 1 9 705 · 00 7 8 8 2
47 · 1 5 8 2 8 · 8 4 1 7 2 1 · 1 8 805 · 047522 · 1 8805 · 00 7 5 2 2
4 8  · 1 5 2 1 9 · 84 7 8 1 l ·  1 7 952 · 047 1 8 1 · 1 7 952 · 007 1 8 1
49 · 1 4634 · 85 3 6 6 1 · 1 7 1 43 · 04 6 8 5 7 · 1 7 1 4 3 ·006857 
50 · 1 40 7 1 · 85929 1 · 1 63 7 6  · 046550 · 1 63 7 6 · 006550 
1 
ECONOMY OF P UR CHA SE-Haw ken. 41 
TABLE OF 4! %.
i = · 045 i = · 04 5  
Time Present Worth 1' C' {t p z 
1 - p 1 iC' 
p 
n p 1 - JJ l - p iP ---------
----- ----- -----
1 · 95694 · 04306 2 3 · 222 1 · 04500 2 2 · 2 2 2  1 · 00000 
2 · 9 1 5 7:3 · 0 8427 1 1 · 86 7  · 5 3400 1 0 · 8 6 7  · 48900
3 · 8 7630 · 1 23 7 0 8 · 0 8 3 9  · 3 6 3 7 7 7 · 0 8 3 9  · 3 1 8 7 7
4 · 83856 · 1 6 1 4 4 6 ·  1 943 · 2 7 8 74 5 ·  1 943 · 23 3 7 4
5 · 80245 · l !J 755 5 · 0620 · 2 2 7 7 9 4· 0620 · 1 8 2 7 9
6 · 7 6790 · 2 3 2 1 0 4-: 3084 · 1 93 8 8 3 · 3084 · 14888
7 · 7 3483 · 2 65 1 7 3 · 7 7 1 1  · 1 6 970 2 · 7 7 1 1  · 1 2470
8 · 70 3 1 9 · 2 9 6 8 1 3 · 3 6 9 1  · 1 5 1 6 1 2 · 3 6 9 1  · 1 06 6 1
9 · 6 7290 · 3 2 7 1 0 3 · 05 7 2  · 1 3 7 5 7 5 2 · 05 7 2  · 092575
1 0 · 64393 · 3 5607 2 · 80 8 4  · 1 2 6 3 7 9 1 · 8084 · 0 8 1 3 7 !)
1 1  · 6 1 62 0 · 3 8380 2 · 6055 · 1 1 7248 1 · 6055 · 072248
1 2 · 5 8966 · 4 1 034 2 · 4370 · 1 09666 1 · 4370 · 064666
1 3 · 56427 · 4 3 5 7 3 2 · 2950 · 103275 1 · 2950 · 05 8 2 7 5
1 4  · 5 3 9 9 7 · 46003 2· 1 73 8  · 097820 l·  1 7 3 8  · 052820
] 5  · 5 1 6 7 2 · 48328 2 · 0692 · 0 93 1 1 4 1 · 0692 · 048 1 1 4
1 6 · 49447 · 50553 1 · 9 7 8 1 2  · 0 8 90 1 5 · 97 8 1 2 · 0440 1 5
1 7 · 4 7 3 1 8 · 52682 1 · 89 8 1 7  · 0 854 1 8 · 8 9 8 1 7 · 0404 1 8
1 8  · 45280 · 54720 1 · 82749 · 0822 3 7 · 82749 · 0 3 7 2 3 7
1 9 · 43330 · 5 6670 1 · 7 646 1 · 079407 · 7 64 6 1 · 034407
20 · 4 1 464 · 5 8536 1 · 70836 · 0 7 6 8 7 6 · 7 0836 · 0 3 1 8 7 6
2 1  · 3 9679 · 6032 1 1 · 65 7 7 9  · 074601 · 65 7 7 9 · 02960 1 
22 · 3 7970 · 62030 1 · 6 1 2 1 3  · 0 72546 · 6 1 2 1 3 · 027546
2 3 · 3 63 3 5 · 63665 1 · 57072 · 070682 · 5 7072 · 025682
24 · 34 7 7 0 · 65230 1 · 53305 · 06 8 9 8 7 · 5 3305 · 02 3 9 8 7
2 ;) · 3 3 2 7 3 · 6 6727 1 · 49865 · 06743 !) · 49865 · 022439
2 6 . : H 840 · 6 8 1 60 1 · 467 1 4  · 06602 1 · 4 6 7 1 4 · 0 2 1 02 1
2 7  · 30469 · 69 5 3 1 1 · 4382 1 · 0647 1 9 · 4 3 8 2 1 · 0 1 9 7 1 9
2 8  · 2 9 1 5 7 · 70843 1 · 4 1 1 5 7  · 06352 1 · 4 l l 5 7 · 0 1 852 1 
2 9  · 2 7 902 · 72098 1 · 38699 · 0624 1 5 · 3 8699 · 0 1 74 1 5
30 · 2 6700 · 7 3 300 1 · 3 6426 · 0 6 1 392 · 3 6426 · 0 1 6392
3 1  · 2 5550 · 74450 1 · 343 1 9  · 060443 · 3 4 3 1 9 · 0 1 5443
32 · 244:30 · 7 5550 1 · 32363 · 059563 · 3 2363 · 0 1 4:363
33 · 2 3 3 9 7 · 7 6603 1 · 30543 · 0 5 8 7 45 · 30543 · 0 1 3745
34 · 22390 · 7 7 6 1 0 1 · 2 8 849 · 057982 · 2 8 849 · 0 1 2982
35 · 2 1 42 5 · 7 8575 l · 2 7268 · 05 7 2 7 0 · 2 72 6 8 · 0 1 22 7 0
3 6  · 20503 · 7 9497 1 · 25 7 9 1  · 056606 · 25 7 9 1 · 0 1 1 60 6
3 7  · 1 9620 · 80380 1 · 24409 · 055984 · 24409 · 0 10984
3 8  · 1 8 7 7 :3 · 8 1 2 2 5 1 · 23 1 1 5  · 055402 · 2 3 l l 5 · 0 1 0402
39 · 1 7 967 · 82033 1 · 2 1 902 · 054856 · 2 1 902 · 009856
40 · 1 7 1 93 · 82807 1 · 20763 · 054343 · 20763 · 009343
4 1  · 1 6453 · 83547 1 · 1 9692 · 05 3 8 6 2 · 1 9692 · 008862
42 · 1 5 744 · 84256 1 · 1 8686 · 053409 · 1 8686 · 008409
43 · 1 5066 · 84934 1 · 1 7 7 3 9  · 0 5 2 9 8 2 · 1 7 7 3 9 · 007982
44 · 1 44 1 7 · 85583 1 · 1 6 846 ·05258 1 · 1 6 846 · 00 7 5 8 1
4 5  · 1 3 7 9 6 · 86204 l· 1 6005 · 052202 · 1 6005 · 007202
4 6  · 1 3202 · 86798 l·  1 5 2 1 1 · 0 5 1 845 · 1 5 2 1 1 · 00684:3
47 · 1 2 6 3 4 · 8 7366 1 · 1 44 6 1  · 0 5 1507 · 1 44 6 1 · 006507 
48 · 1 2 090 · 8 7 9 1 0 1 · 1 3 7 5 2  · 05 1 1 89 · 1 3 7 5 2 · 00 6 1 8 9
4 9  · l l 569 · 8843 1 l ·  1 3083 ·050887 · 1 3083 · 005887
50 · 1 1 0 7 1 · 8 8929 1 · 1 2449 · 050602 · 1 2449 · 005602
42 ECONOMY OF P URCHASE-Hawken. 
TAB.LE OF 5 %-
i = · 0.5 i = · 0 5
Thne Present Worth T c a p z 
1 
iC p iP n p 1 - p 1 - p 1 - p 
1 · 95 2 3 8 · 04762 2 1 · 0000 1 · 05000 20· 0000 1 · 00000 
2 · 90703 · 09297 1 0 · 7 5 6 1  · 5 3 7 8 0 9 · 7 5 6 1  · ·1 8 7 80 
:3 · 8 6384 · 1 3 6 1 6 7 · 3442 · 3 6 7 2 1 6 · 3442 · 3 1 72 1
4 
· 82270 · 1 7 730 6 · 6402 · 2 82 0 1 5 · 6402 · 23 2 0 1
5 · 7 8353 · 2 1 647 4· 6 1 95 · 23097 3 · 6 1 95 · 1 8097
6 · 74622 · 25 3 7 8 3 · 9403 · 1 9702 2· 9403 · 1 4702
7 · 7 1 068 · 2 8932 3 · 4564 · 1 7282 2· 4564 · 1 2 2 8 2
8 · 6 7684 · 32 3 1 6 3 · 0944 · 1 5472 2 · 0944 · 1 04 7 2
9 · 6446 1 · 3 5539 2 · 8 1 3 8  · 1 40690 1 · 8 1 3 8  · 090690
10 · 6 1 3 9 1 · 3 8609 2 · 590 1 · 1 2 9505 1 · 59 0 1  · 0 7 950.5
1 1  · 5 8468 · 4 1 53 2 2 · 4 0 7 8  · 1 20389 1 · 40 7 8  · 070389
12 · 55684 · 443 1 6 2 · 2 5 6 5  · 1 1 2 825 l ·2565 · 062825
1 3  · 5 3032 · 46968 2 · 1 2 9 1  · 1 06456 1 · 1 2 9 1  · 056456
1 4  · 50507 · 49493 2 · 0205 · 1 0 1 02 4 1 · 0205 · 0 5 1 024
1 5 · 48 1 02 · 5 1 89 8 1 · 92685 · 096342 · 92685 · 046342
1 6 · 4 5 8 1 1 · 5 4 1 89 1 · 84540 · 092270 · 84540 · 042270
1 7 · 43630 ·56370 1 · 7 7 3 9 8  · 088699 · 7 7 3 9 8 · 038699
18 · 4 1 552 · 5 8448 1 · 7 1093 · 0 85546 · 7 1 0 9 3 · 035546
1 9 · 3 95 7 3 · 60427 1 · 65490 · 082745 · 65490 · 0 3 2745
20 · 3 7689 · 623 1 1 l · 60485 · 0 80243 · 60485 · 030243
2 1  · 3 5894 · 64 1 0 6 1 · 55992 · 0 7 7 996 · 55992 · 02 7 9 9 6
2 2  · 3 4 1 85 · 6 5 8 1 5 1 · 5 1 94 1  · 0 7 5 9 7 1 · 5 1 94 1 · 0 2 5 9 7 1
23 · 32557 · 6 7443 1 · 48274 · 0 7 4 1 3 7 · 48274 · 02 4 1 3 7
2 4  · 3 1 00 7 · 6 8993 1 · 44942 · 07247 1 · 44942 · 02247 1 
25 · 29530 · 70470 1 · 4 1 905 · 0 70952 · 4 1 905 ·020952
2 6  · 2 8 1 24 · 7 1 8 7 6 1 · 3 9 1 2 9  · 069564 · 3 9 1 2 9 · 0 1 9564
2 7 · 2 67 8 5 · 7 3 2 1 5 1 · 36584 · 068292 · 36584 · 0 1 8292
2 8  · 2 5509 · 7449 1 1 · 34245 · 0 6 7 1 2 3 · 3 4245 · 0 1 7 1 2 3
29 · 24295 · 75705 1 · 32 0 9 1  · 0 66046 · 3 2091 · 0 1 6046
30 · 2 3 1 3 8 · 7 6862 1 · 30 1 0 3  · 0 6505 1 · 30 1 0 3 · 0 1 50 5 1
3 1  · 22036 · 7 7 964 1 · 28264 · 0 6 4 1 3 2 · 2 8264 · 0 1 4 1 3 2 
3 2  · 20987 · 7 9 0 1 3 1 · 2 6 5 6 1  · 063280 · 2 6 5 6 1 · 0 1 3 280
33 · 1 99 8 7 · 80 0 1 3 1 · 24980 · 062490 · 24980 · 0 1 2490
34 · 1 9035 · 80965 1 · 2 3 5 1 1  · 0 6 1 7 5 5 · 2 35 1 1 · 0 1 1 755
3 5  · 1 8 1 2 9 . 8 1 8 7 1 1 · 2 2 1 43 · 0 6 1 0 7 2 · 22 1 43 · 0 1 1 0 7 2
3 6  · 1 72 6 6 · 82 7 3 4 1 · 20869 · 060434 · 20869 · 0 1 0434
37 · 1 6444 · 83556 1 · 1 9680 · 05 9 840 · 1 9680 · 009840
38 · 1 5 6 6 1 · 84339 1 · 1 85 6 8  · 059284 · 1 8568 · 009284
3 9  · 1 49 1 5 · 85085 1 · 1 75 2 9  · 05 8 7 6 5 · 1 7()2 9 · 008765
40 · 1 4205 · 85795 1 · 1 6556 · 0 5 8 2 7 8 · 1 65 5 6 · 008278
41 · 13528 · 86472 1 · 1 5645 · 05 7 8 2 2 · 1 5 645 · 007822
42 · 1 2 884 · 8 7 1 1 6 1 · 1 4 7 8 9  · 05 7 3 9 5 · 1 4 7 8 9 · 007395
43 · 1 22 7 0 · 87 7 3 0 l · 1 3 9 8 7  · 056993 · 1 3 9 8 7 · 006993
44 · 1 1 686 · 8 8 3 1 4 1 · 1 32 3 3  · 0566 1 6 · 1 3 2 3 3 · 0066 1 6
45 · 1 1 1 3 0 · 88 8 7 0 l ·  1 2524 · 056262 · 1 2524 · 006262
46 · 1 0600 · 89400 1 · 1 1 85 6  · 05 5 9 2 8 · 1 1 85 6 · 005928
4 7  · 1 0095 · 89905 1 · 1 1 2 2 8  · 0 55 6 1 4 · 1 1 2 2 8 · 005 6 1 4
48 · 0 96 1 4 · 90386 1 · 1 0 6 3 7  · 05 5 3 1 8 · 1 06 3 7 · 0053 1 8
4 9  · 0 9 H i 6 · 90844 1 · 1 0 0 7 9  · 055040 · 1 00 7 9 · 005040
50 · 08 7 2 0 · 9 1 2 80 1 · 09554 · 0 5 4 7 7 7 · 09554 · 00 4 7 7 7
ECONOMY OF PURCHASE-Hawken. 43 
TABLE OF 5�· % · 
i = · 05 5 i = · 055 
'l'ilne Present Worth 'l.1 c a p z 
1 




1 · 94 7 8 7 · 0 5 2 1 :1 1 9 ·  1 8 1 8  1 · 05500 1 8· l 8 1 8  1 · 00000 
2 · 89845 · 1 0 1 5 5 9 · 8476 · 5 4 1 62 8 · 8 4 7 6  · 48662 
3 · 8 5 1 6 1 · 1 4839 6 · 7 3 9 2  · 3 7065 5 · 7 3 9 2  · 3 1 5 6 5
4 · 80722 · 1 92 7 8 5 · 1 8 72 · 2 8529 4 ·  1 8 7 2  · 2 3029
.5 · 7 65 1 3 · 2 3487 4 · 2 5 7 8  · 2 3 4 1 8 3 · 2 5 7 8  · 1 7 9 1 8
6 · 72525 · 2 7475 3 · 6 :r n 6  · 200 1 8 2 · 6 3 9 6  · 1 45 1 8
7 · 6 8 744 · 3 1 25 6 3 · 1 994 · 1 75 9 6 2 · 1 994 · 1 20 9 6
8 · 6 5 1 60 <H840 2 · 8 703 · 1 5 7 8 6 1 · 8703 · 10 2 8 6
9 · 6 1 7 6 :1 · 3 82 3 7 2 · 6 1 5 3 · 1 43839 l · 6 1 5:3 · 0 8 8 8 3 !!
1 0  · 5 8543 · 4 1 45 7 2 · 4 1 2 1  · 1 32 6 6 8 l · 4 1 2 1  · 0 7 7 6 6 8
1 1  · 5 5491 · 44509 2 · 2467 · 1 2 3 5 7 1 1 · 24 6 7  ·0685 7 1
1 2  · 52 5 9 8 · 47402 2 ·  1 0 9 6  · 1 1 6029 1 · 1 0 9 6  · 0 6 1 02 9
1 3  · 49 8 5 6 · 6 0 1 44 1 · 99426 · 1 09686 · 99426 · 054685 
1 4 · 4 7 2 5 7 - :"i2743 1 · 8!! 5 9 8  · 1 042 7 9 · 89 5 9 8 · 04 9 2 7 9
15 · 44 7 9 3 · 5 5207 1 · 8 1 1 3 7  · 099626 · 8 1 1 3 7 · 044626 
1(j · 42468 · 5 7 542 1 · 7 3 7 8 6  
· 09558 3 · 7 3 7 8 6 · 0405 83 
1 7  · 40245 · 69 7 5 5 1 · 67349 · 092042 · 6 734!! · 03 7 042 
1 8  · 3 8 1 47 · 6 1 853 1 · 6 1 67 3  · 0 88920 · 6 1 6 7 3 · 033920 1 9  · 3 6 1 5 8 · 63842 1 · 6 6 6 3 7  · 0 8 6 1 50 · 56 6 3 7 · 0 3 1 1 5 0
20 - :3427:1 · 65 7 2 7 1 · 52 144 · 0 8 3 6 7 9 · 52 1 44 · 0 2 8 6 7 9
2 1  · 32486 · 67 5 1 4 1 · 48 1 1 8 · 0 8 1 466 · 4 8 1 1 8 · 026465 
22 · 30 7 9 3 · 69207 1 · 44493 · 07947 1 · 44493 · 02 44 7 1
:i:� · 2 9 1 8 7 · 70 8 1 3 l · 4 1 2 1 8  · 0 7 7 6 70 · 4 1 2 1 8 · 02 2 6 7 0
24 · 2 7 6 6 6 · 7 2334 1 · 3 8247 · 076036 
· 3 8247 · 0 2 1 0 3 6
25 · 2 6 2 2 3 · 7 3 7 7 7 1 · 35544 · 0 74549 . 3 ,3544 · 0 1 9549 
2 6  · 24856 · 7 5 144 1 · 3 3 0 7 8  · 0 7 3 1 9 3 · 3 3 0 7 8 · 0 1 8 1 93 
2 7 · 2:3560 · 7 6440 1 · 30822 · 0 7 1 952 · 30822 · 0 1 6 9 5 2
2 8  · 22 3 3 2 · 7 7668 1 · 2 8 754 · 0 7 0 8 1 4 · 2 8754 · 0 1 5 8 1 4
:29 · 2 1 1 6 8 . 7 8 8 :32 1 · 26852 ·069769 · 2 6852 · 0 1 47 6 9
3 0 · 20064. · 7 9936 1 · 2 5 i 0 1  · 068805 · 2 5 1 0 1 · 0 1 3 805 
:n · 1 90 1 8 · 80982 1 · 23485 · 0 6 7 9 1 7 · 2 3,185 · 0 1 29 1 7
:3 2  
· 1 8027 · 8 1 9 7 3 1 · 2 1 9 9 1  · 067095 · 2 1 9 9 1 · 0 1 2095 
:3:3 · 1 70 8 7 · 82 9 1 3 1 · 20609 · 066335 · 20609 · 0 1 1 3 35 
34 · 1 6 1 96 · 8 3 804 l · 1 9327 · 065630 · 1 93 2 7 · 0 1 0630 
3 5  
· 1 5 3 5 2 · 84648 1 · 1 8 1 3 6  · 064975 · 1 8 1 3 6 · 00 9 9 7 5
:3 6 · 1 45"i2 · 85448 l · 1 7030 ·064366 · 1 7 030 · 009366 
3 7  · 1 3 7 9 3 · 86207 1 · 1 6000 · 063 800 · 1 6000 · 008800 
3 8  · 1 3074 · 86926 1 · 1 5040 · 063272
· 1 5040 ·008272 
:rn · 1 2 3 9 2 · 8 7608 1 · 1 4 1 45 · 062780 
· 1 4 1 45 · 00 7 7 8 0
40 · 1 1 7 46 · 88254 1 - 1 3 3 1 0  ·062320 · 1 3 3 1 0 · 007320
4 1  · 1 1 1 3 4 · 8 8866 1 · 1 2 5 2 9  · 0 6 1 8 9 1 · 1 2 5 2 9 ·006 8 9 1
42 
· 1 0554 · 8!)446 l · 1 1 79 !)  · 0 6 1 4 8 9 · 1 1 79 9 · 006489 
4;3 · 1 0003 · 89 !) !) 7 1 · 11 1 1 5  · 0 6 1 1 1 3 · 1 1 1 1 5 ·006 1 1 3
44 · 09482 · 905 1 8 1 · 10475 ·060761 · 1 0475 · 005 7 6 1
4 5  · 0 8 9 8 8 · 9 1 0 1 2 1 · 0 9 8 7 5  · 06043 1 · 0!) 8 7 5 · 00643 1 
46 · 0 85 1 9 · 9 1 4 8 1 1 · 093 1 2  · 0 60 1 2 2 · 0 !) 3 1 2 · 005 1 2 2
47 · 08075 . 9 1 92,3 1 · 08 7 8 4  · 0 5 9 8 3 1 · 0 8 7 8 4 · 00483 1 
48 · 07654 - !)2346 1 · 08 2 8 8  · 059559 · 08.2 8 8 · 004559 
49 · 07255 · 9 2745 1 · 07 8 2 2  · 059302 · 0 7 8 2 2 · 004302 
50 · 0 6 8 7 7 - !) 3 1 23 1 · 0 7 3 8 5  · 05 9 0 6 1 · 0 7 3 8 5 · 004061 
ECO N O M l. OF P UJWHA SE-Jlmc/:"11 . 
TABLE OF 6 %. 
i = · 0 6  .; = · 0 6




if> " p 
] 





1 · 94340 · 05660 l 7 · 6 6 6 7  J .06000 1 6 - 6 6 6 7  1 · 00001) 
2 · 8 9000 · 1 1 000 9 · 0906 · 541'44 8 · 0906 · 48544 
3 · 8 3962 · 1 60 3 8 6 · 2 3 5 2  - :3 7 4- l l  5 - 2 :352 - :3 l41  l 
4 · 7 9209 · 2 0 7 9 1 4· 8099 · 2 88 5 fl :! · 809fl · 2 2 8 5 9
5 · 7 4 7 2 6 · 2 5 2 7 4 3 · 9 5 6 6  . 2 :3 7 4- 0  :J.£1 5 6 6  · 1 7 7 4 0
6 · 7 0496 · 2 9504 3 · 3 8 9 4  · 2 03:� 6 2 · 3 8 9 4  · 1 4 3 :3 6
7 · 6 6506 · 3 3494 2 · 9 8 5 6  · l  7 9 1 4 1 · 9 8 5 6  · 1 1 9 1 4-
8 · 62 7 4 1 · 3 7 2 5 9 2 · 6 8 3 9  · 16 1 0 4 1 · 6 8 :� 9  · 10 l().t 
9 · fi \) 1 90 · 408 1 0 2 · 4504 · 1 4 7022 1 · 4504 · 0 8 7 0 :22 
1 0  · 5 5 8 3 9 · 44 1 6 1 2 · 2645 · 1 :3 5 868 1 · 2645 · 0 7 ;) 8 6 8
1 1  · 5 2 6 7 9 · 47 3 2 1 2 · 11 32 · l  26793 1 · 11 3 2 · 0 6 6 7 0 3
1 2  · 4 9 6 9 7 · 5030:3 l · 9 8 7 9 5  · 11 9 2 7 7 · 9 8 7 9 5 · 0 .5 0 2 7 7
1 3  · 46 8 8 4 - .5 3 1 1 6 1 · 8 8 2 6 7  · 1 1 2960 · 8 8 2 6 7 · 05 2960 
1 4  · 44230 · 55 7 7 0 1 · 79308 · 1 07 5 8 5 · 7 9308 · 04768 ;) 
1 5  · 4 1 72 7 · 5 8 2 7 3 1 · 7 1 605 · 1 02963 · 7 1 605 · 042 f)(J 3
1 6  · 3 9365 · 60635 1 · 64920 · 0 9 8 9 5 2 · 64920 · 0 3 8 () 5 2
1 7  · 3 7 1 3 6 · 62 8 6 4 1 · 5 9075 · 09544-5 · 5 9075 · 03'3445 
1 8 · 3 5034 · 64966 1 · 5 3 9 2 8  · 09 2 3 5 7 · 5 39 2 8 · 03 2 3 5 7
1 9 · :3 3 0 5 1 · 66949 1 · 49 3 6 8  · 08962 1 · 4 9 3 6 8 · 02 9 6 2 1 
20 · 3 1 1 80 · 6 8820 1 · 45308 · 0 8 7 1 8.5 · 45 3 0 8 · 02 7 1 8;). 
2 1  · 2 94 1 6 · 70584 1 · 4 1 6 74 · 085005 · 4 1 6 7 4 · 0 2 50015 
22 · 2 7 7 5 1 · 7 2249 1 · 3 8409 · 083046 · 3 8409 · 02::! 04 6
2 3 · 2 6 1 80 · 7 3 8 2 0 1 · 35464 · 0 8 1 2 7 8 · 3 5464 · 0 2 1 2 7 8
2 4  · 24 6 9 8 · 7 5302 1 · 32 7 9 8  · 0 7 9 6 7 9 · 3 2 7 9 8 · 0 1 9 6 7 9
2 5  · 2 3300 · 7 6 7 00 1 · 30 3 7 8  · 0 7 8 2 2 7 . ;3 0 3 7 3 · 0 1 8 2 2 7
2 6  · 2 1 9 8 1 · 7 8 0 1 9 1 · 2 8 1 74 · 0 76904 · 2 8 1 74 · O l  6904 
2 7  · 20 7 3 7 · 7 9263 1 · 2 6 1 62 · 0 7 5 6 9 7 · 2 6 1 62 · 0 1 '1 6 9 7
2 8  · 1 9563 · 8043 7 1 · 2432 1 · 0 74592 · 2 432 [ · 0 1 4 fi 9 2
2 9  · 1 8456 · 8 1 544 1 · 22 6 3 3  · 0 73580 · 2 2 6 3 3 · 0 1 3 1i 8 0
30 · 1 74 1 1 · 82 5 8 9 1 · 2 1 082 · 0 72649 · 2 1 082 · 0 1 2649
3 1  · 1 6425 · 83 5 7 5 1 · 1 9 6.54 · 0 7 1 7 9 2 · 1 9 6 ;)4 · 0 1 1 7 9 2
3 2  · 1 5496 · 84504 1 · 1 83 3 7  · 0 7 1 00 2 · 1 8 3 :! 7 · O J  1 002 
3 3  · 1 46 1 9 · 85 3 8 1 1 · 1 7 1 2 2  · 0 7 0 2 7 3 · 1 7 12 2 · 0 1 02 7 :3
3 4  · l :l 7 9 1 · 86209 l ·  1 59 9 7  · 069598 · l .'i 9 9 7 · OO O-� D 8
3 5  · 1 30 1 1 · 86 9 8 9 1 · 1 4957 · 068 9 74 · 1 49 5 7 · 00 8 9 7 4
3 6  · 1 2 2 7 4 · 8 7 7 2 6 1 · 1 3 9 9 1  · 06 8 3 9 5 · 1 3 \l9 I · 00 8 3 0 5
3 7  
· 1 1 5 7 9 · 8 842 1 l · 1 3096 · 06 7 8 5 7 · 1 3096 · 00 7 8 6 7
:3 8  · 1 0924 · 89 0 7 6 1 · 1 2 264 · 06 7 3 5 8 · 1 � 2 6 4 · 00 7 3 5 8
3 9  · 1 0306 · 89 6 9 4 1 · 1 1 490 · 066894 · 1 1 490 · 006894 
40 · 09 7 2 2 · 90 2 7 8 1 · 1 0 7 6 9  · 066462 · 1 0 7 6 9 · 006462 
4 1  · 0 9 1 7 2 · 90 8 2 8 1 · 1 0098 · 06605() · 1 0098 · 00()059 
42 · 08 6 5 3 · 9 1 34 7 1 · 09472 · 06568 3 · 09 4 7 2 · 00568 3 
43 · 0 8 1 6 3 · 9 1 83 7 1 · 08 8 8 9  · 06 5 3 3 3 · 08 8 8 9 · 0053 3 3
44 · 0 7 7 0 1 · 92 2 9 9 1 · 08343 · 065006 · 0 8 3 4 3 · 005006 
45 · 0 7265 · 92 7 3 5 1 · 0 7 8 3 4  · 06470 1 · 0 7 8 3 4 · 004 7 0 1
4 6  · 06854 · 93 1 46 1 · 0 7 3 5 8  · 0644 l ii · 0 7 3 5 8 · 0044 1 5
4 7  · 06466 · 93534 1 · 06 9 1 3  · 06 4 1 4 8 · 06 9 1 3 · 004 1 4 8
48 · 06 1 00 · 93900 l · OU496 · 06 3 8 9 8 · 06496 · 0 0 3 8 9 8
49 · 05 7 5 5 · 94245 1 · 06 1 0 6  · 063664 · 0 6 1 0 6 · 00 3 6 6 4
50 · 05429 · 9457 1 1 · 05 7 4 1  · 063444 · 0 5 7 4 1 · 003444 
l!X' O "A. O .lt l· OF PU B C FJ A SE-Tfa1r l •cn. 45 
i = · 0 7 i = · 07
Thnc Present Worth l' e a p z 
l 
p 
n p 1 - p 1 - p iC 1 - p iP 
----- ---- -- --- --l 
· !l345S ·06542 15 · 2857 1 · 07000 14 · 2857 1 · 00000 
2 · 87344 · 1 2656 7 ·9013  · 55309 6 ·9013  · 48309
3 · 8 1 630 · 1 8370 fi ·4436 · 3 8 105 4· 4436 · 3 1 1 05 
4 · 76290 · 23710 4 · 2 1 7 5  · 29523 3 · 2 1 75 · 22523
fi · 7 129() · 2 87 0 1 3 · 4842 · 24389 2 · 4842 · 1 738()
6 · 66634 · 33366 2 · 997 1  · 20980 1 · 99 7 1  · 1 3980
7 · 62275 · 37725 2· 6508 · 1 8555 1 · 6508 · 1 1 555
8 · 5820 1 · 4 1 799 2 · 3924 · 1 67468 1 · 3924 · 097468
!) · 54393 · 45607 2 ·  1 927 · 1 53486 l·  1 927  · 083486
10 · 50835 ·49 165 2 · 0340 · 142377 l · 0340 ·072377
1 1  · 47509 · :"i2491 l · 90510 · 1 33357 · 905 10 ·063357
1 2  · 4440 1 · 55599 1 - 79860 · 125902 · 79860 ·055902
1 3  · 4 1496 · £58504 1 - 70930 · 1 1 9651 · 70930 · 04965 1 
1 4  · 38782 · 6 1 2 1 8 1 · 63350 · 11 4345 · 63350 · 044345
1 5  · 36245 · 6il755 l · 56850 · 1 09795 · 56850 ·039795
1 6  .:33 873 · 66 1 27 l · 5 122.5 · 1 05858 · 5 1 225 · 035858
1 7 · 3 1 657 · 68:343 1 · 46322 · 102425 · 46322 · 032425
1 8  ·29586 · 70414 1 ·1201 8  ·0994 1 3 · 420 1 8 ·0294 1 3
1 9 · 27651 · 72349 1 · 382 1 9  · 096753 · 382 1 9 · 026753
20 · 25842 · 74 1 5 8 1 · 34847 · 094393 · 34847 · 024393
2 .1 · 24 1 5 1 · 75849 1 · 3 1 841  · 092289 · 3 1 841 · 022289
22 · 2257 1 · 7 H29 1 · 2 9 1 5 1  · 090406 · 2 9 1 5 1 · 020406
2 3 · 2 1 095 · 7 8905 1 · 26734 ·0887 1 4 · 26734 · 0 1 8 7 1 4
2 4  · 1 9 7 1 5 · 80285 1 · 245.56 ·087189 · 24556 · 0 1 7 1 89 
2 !J  
· 1 8425 · 8 L 'i75 1 · 22586 · 0858 10 · 22586 · 0 1 5810
26 · 1 7220 · 82780 1 · 20802 · 084.561 · 20802 · 0 14561
2 7 · 1 6093 · 8:{907 J . 1 9 1 80 · 083426 · 1 9 1 80 · 0 1 3426
28 · 1 504 0 · 84960 1 · 1 7 703 · 082:l92 · 1 7703 · 0 1 2392
29 · 1 4056 · 85944 1 · 1 6355 ·081449 · 1 63i.i5 · 0 1 1449
30 · 1 3 V l 7 · 86863 J . 1 5 1 23 · 080586 · 1 5 123 · 0 10586
3 1 · 1 2277 · 8772il 1 · 1 3996 ·079797 · 1 3996 · 009797
32 · 1 1474 · 88i526 l · 12961  · 079073 · 12961 · 009073
33 · 1 0723 · 89277 1 · 1 2012  ·078408 · 12012 · 008408
34 · 10022 · 89978 J . 1 1 1 38  ·077797 · 1 1 1 38 ·007797
35 ·09:l66 · 90634 1 · 1 0334 ·077234 · 1 0:l34 ·007234
3 6 · 08754 · 9 1 246 1 · 09593 ·0767 1 5 · 09593 · 0067 1 5
3 7  · 08 1 8 1 · 9 1 8 1 9 1 · 08910 ·076237 ·08910 · 006237
38  · 07646 · 92354 1 · 08279 ·075795 ·08279 · 005795
39 ·07 146 · 92855 1 · 07695 ·075387 ·07695 · 005387
40 ·06678 · 93322 I · 07 156  ·075009 · 07156 ·005009
4 l  ·06241 · 93759 1 · 06657 · 074660 · 06657 ·004660
42 ·05833 ·94167 1 · 0 6 1 94 · 074336 ·06194 · 004336
43 · 0545 1 · 94549 1 ·05766 ·074036 ·05766 · 004036
4,1 · 05095 · 9490.5 1 · 05368 ·073758 · 05368 · 003758
45 · 04761 · !J523(l l · 04999 ·073500 · 04999 · 003500
46 · 04450 · 95550 1 · 04657 · 073260 ·04657 · 003260
47 ·04159 · 95841 1 · 04339 ·073037 · 04339 ·003037
48 ·O:l887 · 96 1 1 3 1 · 04044 ·07283 1 · 04044 · 00283 1 
49 ·03632 · 96368 l ·03769 ·072639 ·03769 ·002639
50 ·033()5 · 96605 l ·035 1 4  · 072460 · 03514 · 002460
46 ECONOMY OF PURCHASE-Hawken . 
TABLE OF 8 % · 
i = ·08 i = ·08
Time Present Worth T a a p z 
1 - p 1 iC _P _ iP n p 1 - p 1 - p --- - ---- --
1 · 92593 ·07407 13 · 5000 1 · 08000 12 · 5000 1 · 00000 2 · 85734 · 1 4266 7 ·0096 ·56077 6·0096 · 48077
3 · 79383 · 206 1 7 4 ·8504 · 3 8803 3 · 8504 · 308034 ·73503 · 26497 3 · 7 740 · 30192 2 · 7740 · 22 Hl25 · 68058 · 3 1 942 3· 1 307 ·25046 2 · 1 307 · 1 7046
6 · 6301 7 · 36!l83 2 · 7039 · 2 1 632 1 · 7039 · 13632
7 · 58349 · 4 1 65 1 2 ·4009 · 1 9207 1 · 4009 · 1 1 207
8 · 54027 · 45973 2 · 1 752  · 1 7401 5 1 · 1 752 ·0940 1 5
9 · 50025 ·49975 2 ·0010  
· 160080 1 · 00 1 0  · 080080
10 ·463 1 9 ·53681 1 · 86287 · 1 49029 · 86287 · 069029
1 1  · 42888 · 5 7 1 1 2 1 · 75095 · 140076 · 75095 ·060076
12 · 3 97 1 1 · 60289 1 · 65869 · 1 326!)5 · 65869 · 05269i)
1 3  ·36770 · 63230 1 · 5 8 1 52 · 1 26522 · 5 8 1 52 · 04652214 · 34046 · 65954 1 · 5 1621  · 1 2 1 2!)7 · 5 1 62 1 ·041297
15 · 3 1 524 · 68476 1 · 46037 · 1 1 6830 ·46037 · 036830
1 6  · 29189 · 708 1 1 l · 4 1221  · 11 2977 · 4 1 2 2 1 ·032977
1 7  · 27027 · 72973 1 · 3 7037 · 109629 · 37037 · 0296291 8  · 25025 · 74975 1 · 33378 · 106702 · 33378 ·026702
1 9  · 2 3 1 7 1 · 76829 1 · 30160 · 104128 · 30 1 60 ·024128
20 · 2 1 455 · 78545 1 · 2 7 3 1 5  · 1 0 1 852 · 273 15 · 02 1 852
21 · 1 9866 · 80134 1 ·24790 · 099832 · 24790 · 0 1 9832
22  · 1 8394 · 8 1 606 1 · 225-40 · 098032 · 22540 · 0 1 8032
23 · 1 7032 · 82968 1 · 20528 · 096422 · 20528 · 0 1 6422
24 · 1 5770 · 84230 l · 1 8722 ·094978 
· 1 8722 ·0 14.978
25 · 1 4602 · 85398 l ·  1 7099 · 093679 ·I  7099 · 0 1 3679
26  · 1 3520 · 86480 1 · 1 5634 · 092507 · 15634 ·01 2507
27 · 1 25 1 9 · 87481 1 · 14310  ·091448 · 14310 ·01 1 448
28 · 1 159 1 ·88409 J . 1 3 1 1 1  · 090-489 · 1 3 1 1 1 · 0 1 0489
29  · 10733 · 89267 J . 1 2023 · 0896 1 9 . 1 2023 · 0096 1 9
30 · 09938 · 90063 1 · 1 1 034 · 088827 · 1 1 034 ·008827
31 · 09202 · 90798 l ·  1 0 1 34 ·088107 · 10 1 34 ·008 107
32  · 08520 · 9 1 480 1 · 09314  ·087451 · 093 1 4 · 00745 1 
33  ·07889 ·921 1 1 1 · 08565 · 086852 · 08565 · 006852
34 · 07305 · 92695 1 · 07880 · 086304 · 07880 · 00630-4
35 · 06763 · 93237 1 · 07254 · 085803 · 0725-4 ·005803
36 · 06262 · 93738 1 · 06681  · 085345 ·06681 ·005345
37 ·05799 · 9-4201 1 · 06 1 56 ·08-4924 ·06156 ·00-4924
38 ·05369 · 9463 1 1 · 05674 · 084539 · 05674 · 004539
39 · 0497 1 · 95029 1 · 05231  ·084185 ·05231 ·00-41 8.5 40 · 0-4603 · 95397 1 · 04825 · 083860 · 04825 · 003860
41 · 04262 · 95738 1 · 04452 ·083562 ·04452 ·00356242 · 039-46 · 96054 1 · 04109 · 083287 ·04109 · 00328743 · 03654 · 96346 1 · 03793 ·083034 ·03793 · 003034
44 ·03383 ·96617 1 · 03502 ·082802 ·03502 ·002802
45 ·03133 · 96867 1 · 03234 · 082587 ·03234 · 002587
46 ·02901 · 97099 1 · 02987 · 082390 ·02987 · 002390
47 ·02686 · 97 3 1 4 1 · 02760 · 082208 ·02760 ·002208
48 · 02487 ·975 1 3 1 · 02550 ·082040 ·02550 · 0020-40
49 · 02303 · 97697 1 · 02357 ·081 886 · 02357 ·001886
50 ·02 1 32 · 97868 1 ·02179  ·081743 ·02 1 7!) ·001 743
ECONOMY OF P UR CHA SE-Hawken. 47 
TABLE OF 9 %. 
i = · 09 i = ·09
Time PresPnt Worth T a a p z 
1 p n p l - p l - p iG 1 -- p iP --- -
1 · 9 1 743 ·08257 12 · 1 11 1 1 ·09000 1 1 - l l l l  1 · 00000 2 · 84 168 · 1 5832 6· 3 1 63 · 56847 5 · 3 1 63 · 47847
3 · 7 7 2 1 8 ·22782 4·3895 · 39506 3 ·3895 · 30506
4 · 70843 · 2 9 1 5 7 3 ·4297 · 30867 2 ·4297 · 2 1 867
5 · 64993 · 35007 2 · 8566 ·25709 1 · 8566 · 1 6709
6 · 59627 ·40373 2 · 4769 ·22292 1 · 4769 · 13292
7 · 54703 · 45297 2·2077 · 1 9869 1 ·2077 · 1 0869
8 · 50187 ·498 1 3 2 ·0075 · 1 80674 1 · 0075 ·090674
9 ·46043 ·53957 1 · 85332 · 1 66799 · 85332 ·076799
10 ·42241 · 57759 1 · 7 3 1 3 3  · 1. 55820 · 7 3 1 3 3 · 065820
1 1  · 387.53 · 6 1 247 1 · 63274 · 146947 · 632H ·0.56947
1 2  · 35.553 · 64447 1 - 55 1 67  · 1396.5 1 · 5.5 167 · 04965 1 
1 3  · 32618 · 67382 1 ·48407 · 1 33.567 ·48407 ·043.567
14 · 29925 · 70075 1 · 42 703  · 128433 · 42703 ·038433
15 · 27454 · 72.546 1 · 37843 · 1 24059 · 37843 ·034059
1 6  · 25187 · 748 1 3 1 · 33667 
· 1 20300 · 33667 · 030300
1 7 · 2 3 1 07 · 76893 1 · 3005 1 · 1 1 7046 · 300.5 1 ·027046
1 8  · 2 1 199 · 78801 1 ·26903 · 1 1 42 1 2 · 26903 ·0242 12
1 9  · 1 9449 · 80.5.5 1 1 · 24 1 45 · 1 11 730 ·24145 ·021 730
20 · 1 7843 · 82 1 5 7 1 · 2 1 7 1 8  · 1 09546 · 2 1 7 1 8 ·0 1 9546
2 1  · 1 6370 · 83630 1 · 1 9574 · 1076 1 7 · 1 9574 · 0 1 7 6 1 7
2 2  · 1 5 0 1 8 · 84982 1 · 1 7672 · 105905 · 1 7672 · 0 1 5905
23 · 1 3778 · 86222 1· 1 .5980 · 1 04382 · 1 5980 · 0 1 4382
24 · 1 26'10 · 87360 J . 1 4470 · 1 03023 · 144 70 ·0 1 3023
25 · 1 1 597 · 88403 J . 1 3 l 1 8  · 10 1 806 · 1 3 1 1 8 · 0 1 1 806
26 · 10639 · 89361 J . 1 1 906 
· 100 7 1 5 ' 1 1 906 · 0 1 0 7 1 5
2 7  ·09761 · 90239 1 · 108 1 7  · 099735 · 108 1 7 ·009735
28 ·08955 · 9 1 045 1 · 09836 ·098852 ·09836 · 008852
29 · 08� 1 5 · 9 1 785 1 · 0895 1 ·098056 ·08951 · 008056
30 ·07537 · 92463 1 · 08152 ·097336 ·08152 ·007336
31 · 069 1 5 · 93085 1 · 07428 ·096686 ·07428 · 006686
32 · 06344 · 93656 1 · 06774 ·096096 ·06774 · 006096
33 · 05820 · 9 4 1 80 1 · 0 6 1 80 ·095.562 · 06 1 80 · 005562
34 · 05339 · 94661 1 · 05641 · 095077 · 05641 · 005077
35 ·04899 · 95 101 l · 05 1 5 1  · 094636 · 05 1 5 1 · 004636
36 · 04494 · 95506 1 · 04706 · 094235 · 04706 ·004235
37  ·04123 · 95877 1 · 04300 ·093870 ·04300 ·003870
38  ·03783 ·962 1 7 1 · 03931  ·093538 ·03931 · 003538
39  · 03470 · 96530 1 · 0359.5 ·093236 · 03595 · 003236
40 · 03 1 84 · 9681 6 1 ·03288 · 092960 · 03288 · 002960
41 ·02921 · 97079 1 · 03009 ·092708 · 03009 ·002708
42 · 02680 · 97320 1 · 02754 · 092478 · 02754 ·002478
43 · 02458 ·97542 1 · 02520 ·092268 ·02520 · 002268
44 ·02255 ·97745 1 ·02308 ·092077 ·02308 ·00207 7 
45 ·02069 ·97931 1 ·02 l 1 3  · 091 902 · 02 1 1 3 · 001 902
46 · 0 1 898 · 9 8 1 02 1 · 0 1 93 5  ·091 742 · 0 1 935 · 001 7'12
47 · 0 1 742 · 98258 1 · 0 1 7 7 3  · 09 1595 ·0 1 773 ·001595
48 · 0 1 .598 ·98402 1 · 0 1 624 ·091461 · 0 1 624 ·001461
49 · 0 1466 · 98534 1 · 0 1488 ·091339 ·0 1488 · 001 339
50 ·01345 · 98655 1 · 0 1 363 ·091227 ·01 363 ·001227
48 ECONOMY OF PUR CHA SE-Hawken. 
TABLE O F  1 0  % · 
i = · 1 0 i = · 1 0 
Time Present Worth 1' c a p z 
l p 
n p l - p 1 - p i.C l - p ·iP -----
· - ----
l · 90()09 · 0909 1 l l · OOOO 1 - L OOOO 1 0 · 0000 1 · 00000 
2 · 82 645 · 1 7 355 5 · 7 fi l 9  · 5 7 6 1 9 4 · 7 6 1 9  · 4 7 6 1 9;{ 
· 7 5 1 3 1 · 24869 4 · 02 1 1  · 4 02 1 1 ;3 . 02 1 1  · 302 1 1 
4 · 6 8 3 0 1 · 3 1 69 9 3 ·  1 5 4 7  · 3 1 54 7 2 ·  1 5 4  7 · 2 1 547
5 · 62092 · 3 7908 2 · 6380 · 2 6380 l · 6380 · 1 6 :3 8 0
6 · 5 6447 . 4355;� 2 · 2 9 6 1  · 2 2 9 6 1 1 · 2 9 6 1  · 1 2 9 fi  l 
7 · 5 1 3 1 6 · 48684 2 · 05 4 1  · 20541 1 · 05 4 1  · 1 054 1 
8 · 4665 1 · 5 3349 1 · 8 7444 · 1 87444 · 8 7444 · 0 8 7 4 44 
9 · 4 2 4 1 0 · 5 7590 1 · 7 3 fi 4 1  · 1 7 :1 6 4 1 · 73 6 4 1 · 0 7 3 6 4 1 
1 0  · 3 8554 · 6 1 446 1 · 62 745 · 1 62 7 45 · 62 7·i5 · 062745
ll 
· 3 ;)049 · 6495 1 1 · 5 3 9 6 3  · 1 5 3 9 6 3 · 5 3 9 6 ;� · 0 ;'\ 3 % 3
12 · 3 1 863 · 6 8 1 3 7 1 · 46 7 6 3  · 1 467 63 · 4 6 7 6 3 · 04 6 7 6 3
B · 2 8 9 6 6 · 7 1 034 1 . .  107 7 9  · 1 407 7 9 · 4077 9 · 04 07 7 9
14 · 26333 · 7 3 6 6 7 1 · 35746 · 1 3 57 4 6 · 3 fi 7 46 · 0 3 5 7 46 
1 5  · 2 3 9 3 9 · 7 606 1 1 · 3 1 4 7 4  · r n l474 · 3 l 4 74 · 0 3 1 4 74
1 6  · 2 1 76 3 · 7 8 2 3 7 1 · 2 7 8 1 7  · 1 2 7 8 1 7 · 2 7 8 1 7 · 0 2 7 8  l 7 
1 7  · 1 9 7 84 · 802 1 6 1 · 24664 · 1 24664 · 24664 · 024664
1 8  · 1 7 9 8 6 · 82 0 1 4 1 · 2 1 9 30 · 1 2 1 930 · 2 1 930 · 0 2 1 930
1 9  · 1 63 5 1 · 83649 1 - 1 9547 · 1 1 9547 · 1 9547 · 0 1 9 547 
20 · 1 4864 · 85 1 36 1 · 1 7460 · 1 1 7460 · 1 7460 · 0 1 7460
2 1  · 1 35 1 3 · 86487 l · 1 5 624 · 1 1 5 624 · 1 5 624 · 0 1 5 6 2 4
2 2  · 1 2 2 8 5 · 8 7 7 1 5 1 · 14005 · 1 1 4005 · 1 4005 · 0 1 4005
�3 · 1 1 1 6 8 · 88832 l · 1 25 7 2  · 1 1 25 7 2 · 1 25 7 2 · 0 1 2 5 7 2
24 · 1 0 U53 · 8 9 8'17 1 · 1 1 300 · 1 1 1 300 · 1 1 300 · O l  L :30o
25 · 09230 · 90 7 7 0 1 · 1 0 1 6 8  · 1 1 0 1 6 8 · 1 0 1 68 · 0 1 0 1 6 8
2 6  · 0 8 3 9 1 · 9 1 609 1 · 09 1 5 9 · 1 0 9 1 5 9 · 0 9 1 5 9 · OO!H /5 9
27 · 0 7 6 2 8 · 92 3 7 2 l · 0 8 2 5 8  · 1 08258 · 0 8 2 5 8 · 008 268
2 8  · 06934 · 93 0 6 6 1 · 0745 1 · 1 0745 1 · 0 7 45 1 · 00745 ! 
2 9  · 06304 · !)3696 1 · 0 6 7 2 8  · 1 0 6 7 2 8 · 0 6 7 2 8 · 0 0 6 7 2 8
30 · 0 5 7 3 1 · 94269 1 · 06079 · l0607fl · 0607 9 · 006079
3 1  · 052 1 0 · 94790 1 · 05496 · l 0fi·i96 · 0549 6 · 005496
32 · 04 7 3 6 · 9526-i 1 · 04 9 7 2  · 1 04 9 7 2 · 0497 2 ·004972
3 3  · 04:�06 · 95694 1 · 04499 · 1 04499 · 04499 · 00449 9
3 4  · 0 3 0 1 4 · 96084 l · 04074 · ! 04074 · 04074 · 0040 74
3 5  · 03558 · 96442 1 · 03690 · 1 03690 · 0 3 6 90 · 003690
3 6  · 03235 · 96765 1 · 03343 · 1 03343 · 0 3 3 43 · 003343
37  · 02 9 4 1 · 9 7059 1 · 03030 · 1 03030 · 03030 · 003030
3 8  · 0 2 6 7 3 · 9 7 3 2 7 1 · 02747 · 1 02 7 4 7 · 0 2 7 47 · 002747
3 9  · 02430 · 9 7 5 7 0 1 · 0249 1 · 1 02 4 9 1 · 0249 1 · 00249 1 
40 · 02209 · 9 7 7 9 1 1 · 02 2 5 9  · 1 02259 · 02259 · 002259
41 · 02009 · 9 7 9 9 1 1 · 020.50 · 1 02050 · 02050 · 002050
42 · 0 1 8 2 6 · 9 8 1 74 1 · 0 1 860 · 1 0 1 8 60 · 0 1 860 · 0 0 1 860
43 · 0 1 660 · 9 8340 1 · 0 1 68 8  · 1 0 1 68 8 · 0 1 688 · 00 1 68 8
4 4  · 0 1 509 · 9 849 1 l · 0 1 53 2  · 1 0 1 532 · 0 1 53 2 · 0 0 1 5 3 2
4 i5 · 0 1 3 7 2 · 9 8 6 2 8 1 · 0 1 3 \J l  · 1 0 1 3 9 1 · 0 1 3 9 1 · 00 1 3 9 1
46 · 0 1 247 · 9 8753 1 · 0 1 263 · 1 0 1 2 6 3 · 0 1 2 63 · 00 1 2 6:3 
47 · 0 1 1 34 · 9 8866 1 · 0 1 1 4 7  · 1 0 1 1 4 7 · 0 1 1 4 7 · 00 1 1 4 7
48 · O lO :H · 9 8969 1 · 0 1042 · 1 0 1 042 · 0 1 042 · 00 1 042
49 · 00 9 3 7 · 99063 1 · 00946 · 1 00946 · 00946 · 000946
50 · 00852 · 9 9 1 48 1 · 00859 · 1 00859 · 00859 · 000859
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